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I N T R O D U C T I O N .
Among the unsolved problems of obstetrics, none 
is of greater interest or calls more urgently for 
solution than eclampsia. Since the discovery by 
Lever,in 1843,of albumen in the urine of eclamptic 
patients an immense literature has accumulated round 
the subject - the year 1908 alone producing consider­
ably over one hundred scientific papers dealing with 
it - and so numerous have been the views advanced that 
the condition well merits the title of "the disease of 
theories" given it by Zweifel. The explanation of 
the amount of work done is to be sought partly in the 
baffling nature of the problem and partly in the 
advances that have been made in our knowledge of the 
general metabolism of the body, the theories of 
immunity, the action of intracellular ferments, and 
the physiology of the ductless glands. Within recent 
years the majority of investigations have pointed to 
the placenta as the most probable source of the 
"poison". It is with the placental theory that this 
thesis is principally concerned? in particular I have 
attempted to afford confirmation of the view advanced 
by James Young in 1914 as to the aetiological import­
ance of placental infarction in eclampsia and the 
albuminurias of pregnancy.
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The investigation has been carried out along 
clinical, pathological, and experimental lines; the 
material for the first of these consisted in a con­
secutive series of fifty-five cases of toxaemia or of 
antepartum haemorrhage, observed for the main part in 
the Wards of the Royal Maternity Hospital, to the 
physicians of which my thanks are due for facilities 
afforded. The pathological line of enquiry concerned 
itself mainly with the observation of morbid changes 
present in the placenta, an attempt being made to 
correlate the appearances present with the clinical 
findings. Finally a series of animal experiments
was conducted, so that conclusions to which the pre-
.liminary investigations had led might be modified or 
confirmed.
The thesis is presented in two parts; the first 
part is devoted to a critical review of the literature 
dealing with the more important theories of eclampsia; 
in the second, the rtinfarction" theory is considered 
in the light of cases observed and experiments per- 
formed.
A number of coloured plates and micro-photographs
are submitted in a separate volume.
.
For the loan of plates II, III, and IV my thanks 
are due to Dr Fordyce.
I would also thank Dr James Young for much help 
and advice. My indebtedness to him is insufficiently 
indicated by the frequent recurrence of his name in 
!the text»
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In strange contrast to the completeness of our 
knowledge along clinical lines,the paucity of facts 
bearing upon the etiology of eclampsia is indeed 
striking. Moreover the investigations which have 
been undertaken have brought forth so many apparent 
contradictions that in attempting to gain information 
of value from the contributions made, a serious dif­
ficulty has been to distinguish good work from bad.
It would be beyond the compass of this paper even 
to mention all the theories from time to time advanced, 
and In the following pages attention will be directed 
only to those views which have attracted greatest 
interest and which seem to have most significance from 
the writer's point of view.
The theories which have appeared worthy of con­
sideration are the following.- I. Metabolic Auto­
intoxication. 2* Bacterial. 3. Abberation in 
function of the Ductless Glands. 4. Mechanical.





Riviere in 1888 was the first to suggest that
eclampsia was an auto-intoxication, its presence
being shewn by an increase in the toxicity of the
blood serum and a decrease in that of the urine. By
the term metabolic auto-intoxication is understood
the disturbance produced by products of metabolism
which have been formed within the tissues. A harmful
accumulation of metabolic products or an auto-
intoxication may result from any of the following
. . .  ! 
conditions (Wella).
(1) Failure of elimination because of abnormal con­
ditions in the eliminating organs, e.g. uraemia.
(S) Failure of neutralisation by chemical combina­
tion, presumably due to abnormalities in the 
organs or tissues through whose activities the 
neutralisation is normally accomplished, e.g. 
diseases of the liver.
(3) Failure of the chemical transformation of the 
metabolic products; this may result either from 
abnormalities in the functioning tissues or 
through a checking of the normal steps of meta­
bolism by failure of elimination of the end 
products.
( 4 ) /
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(4) Exoesaive formation of toxic chemical substances 
e.g. autolytic changes in an organ such as 
the liver.
It is impossible to classify eclampsia under any of 
the above headings, but so complex and so far reaching 
are the anatomical and chemical changes met with, that 
probably all four may be looked on as factors of 
importance.
That the process of building up a foetus of six 
or seven pounds weight, as well as the provision of a 
suitable lodging for it by the growth of the uterus, 
must inevitably lead to an increased metabolism is 
natural. Accurate measurement of the degree of in­
creased metabolism has been made possible by the 
introduction of the measurement of the basal metabolism 
rate. This may be defined as the measurement of the 
energy metabolism of the individual at complete rest 
and in the post-absorptive state (Baer). It is 
determined by ascertaining the heat production or 
gaseous interchange in such a subject during a certain 
period and expressed in calories per kilogram of body
weight. The investigations of Baer in forty-four
■carefully studied cases of pregnancy show a gradual 
rise from + 26 in the thirty-fourth week, to + 33 
in the fortieth week, dropping to + 15 on the third 
day/
day after labour, to + 5 on the seventh day, and 
becoming normal on the fifteenth day of the puerperlum. 
These are average figures and refer to normal oases.
Two further oases observed by Baer, which shewed 
symmetrical thyroid enlargement without symptoms, gave 
figures below the series average in metabolic rate, 
which appears to support the view as to the primarily 
compensatory nature of thyroid enlargement during 
pregnancy. In five cases of eclampsia the 
metabolic rate was also determined; in only two of 
these was variation from the average figure noted, 
though in what direction is not indicated.
Granted that there is an increased metabolism 
during pregnancy, the strain of this must inevitably 
fall on such organs as the liver and kidney, especially 
the former. Expressed in simple language, the hypo­
thesis advanced by those who seek to find in disordered 
metabolism an explanation of the phenomena of eclamp­
sia, is that an auto-intoxication results through 
failure of the elaborate system of defence with which
the body is provided to deal with the more or less
.
toxic waste products resulting from an increased 
metabolism. What the exact nature of this auto- 
intoxication island the processes by which it is 
brought about involve problems of bio-chemistry 
extremely/
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extremely complex and baffling for the average ob­
stetrician, the more confusing as contributions of 
different observers giving the results of blood and 
urine analysis, and of tests of renal and hepatic 
functional efficiency have not always been in agree­
ment.
The role which the foetus may play will be dealt 
with in a later section, meantime it may be asserted 
that of possible toxic products of foetal metabolism 
we have as yet no definite knowledge, nor do we know 
to what extent foetal metabolism throws an additional 
strain on the maternal excretory organs.
No clue as to the ultimate cause of the disease 
j has been forthcoming from research on the disordered 
metabolism which accompanies eclampsia; and hopes that 
by blood and urine analysis not only could the tissue 
changes be satisfactorily explained, but even the 
toxin or group of toxins responsible be isolated, have 
proved abortive. As the ultimate solution of the 
problem, however, will probably be arrived at along 
lines of biochemical research, an outline of recent 
work done is warranted here. The observations made 
can be conveniently recorded under the following
headings: (1) The Acidosis factor. (S) Renal and
A
Hepatic function in eclampsia. (3) The role of 
alimentation.
* For much information with regard to recent research 
on acidosis, and on renal and hepatic function in 
eclampsia I am indebted to De Wesselow's valuable 
critical review.
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1. Acidosis. By acidosis is understood a condition
in which an abnormal quantity of 
organic acids escapesoxidation and 
remain free in the body where they may be detected in 
the blood and urine. Work on acidosis as the cause 
of the toxaemias of pregnancy dates back to the 
investigations of Zangemeieter who in 1903 estimated 
the alkalinity of the blood in normal pregnancy and 
eclampsia and found it slightly reduced in the latter. 
In the following year Zweifel offered his theory that
eclampsia resulted from over-production of lactic acid
*of the foetus. More recently Ewing and Wolf,finding 
leucine and tyrosine in the urine,suggested that amino- 
acids, incompletely catabolised in the liver, were 
actually the cause of the toxaemia and the abnormal 
nitrogen distribution. Hasselbach and Gammeltoft in 
1915 from a careful study of ten pregnant women came 
to the conclusion that in normal pregnancy a slight 
acidosis is present» They found that during the 
course of pregnancy the ammonia-coefficient rose 
steadily and that this rise was accompanied by a 
corresponding fall in the alveolar 00x tension.
Later, Slemons, Einge, Losee and Van Slyke investigated 
the/
* The injection of lactic acid into animals causes no 
disturbance. It is probably a disintegration 
product of proteid and of no special significance.
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the alkaline reserve of the blood plasma by testing 
the 00^ combining power of the blood plasma. They 
found it reduced and corroborated the results of 
Hasselbach and Gammeltoft that in pregnant women a 
slight acidosis is normally present. The same ob­
servers carried out a similar blood investigation in 
eclampsia and the pre-eclamptic state and found figures 
practically within normal limits. As far as a state 
of acidosis can be determined by blood analysis, the 
slight and constant diminution in the alkaline reserve 
of the plasma does not support the view that acidosis 
should be looked on as the underlying cause of toxaemia 
in the later months of pregnancy. Analysis of the 
urine, moreover, judging from the figures of Ewing and 
Wolf and later of Slemons, Losee and Van Slyke, shews 
a comparatively small rise in the ammonia-coefficient 
in cases of eclampsia as distinct from hyperemesis, 
a finding whioh supports the same view.
S. Renal and Hepatic function.
Since the investigations of Gscheidlin and 
Spiegelberg (1870) who estimated the urea and ammonium 
carbonate in the blood, and Butte (1894) who estimated 
the urea in the blood, methods of testing renal 
function have advanced considerably, and in investigat­
ing renal impairment have been applied widely without 
adding/
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a d d in g  v e r y  m a t e r i a l l y  t o  o u r  k n o w le d g e  o f  t h e  n a t u r e  
o f  e c l a m p s ia .  T h e  n o rm a l l e v e l  o f  t h e  b lo o d  u r e a  i n  
p r e g n a n c y  l a  d i s p u t e d .  P o l i n  ( 1 9 1 8 )  f ro m  a n  i n v e s t i ­
g a t i o n  o f  1 0 0  c a s e s  s t a t e s  t h a t  t h e  b lo o d  u r e a  i s  
a b n o r m a lly  lo w .  L o s e e  o n  t h e  o t h e r  h a n d  f o u n d  f i g u r e s  
s i m i l a r  t o  t h o s e  o f  n o n - p r e g n a n t  i n d i v i d u a l s .  H e r t e r ,  
Z a n g e m e is t e r ,  P a r r ,  a n d  P . P .  W i l l i a m s  h a v e  r e p o r t e d  
t h e  b lo o d  u r e a  a n d  t h e  t o t a l  n o n - p r o t e i n  n i t r o g e n  o f  
t h e  b lo o d  n o rm a l o r  o n l y  s l i g h t l y  i n c r e a s e d  i n  women 
s u f f e r i n g  fro m  e c l a m p t i c  t o x a e m ia .  L o s e e  r e c e n t l y  
r e p o r t e d  t h e  c r e a t i n i n  b lo o d  c o n t e n t  o f  1 3  p a t i e n t s  
w i t h  e c la m p s ia  b e tw e e n  1 . 4 5  a n d  3 . 1 5  m g. p e r  1 0 0  c c . ,  
f i g u r e s  o n l y  s l i g h t l y  a b o v e  n o r m a l.
L i s l e  W i l l i a m s  ( 1 9 8 1 )  h a s  d ra w n  a t t e n t i o n  t o  t h e  
i n c r e a s e  i n  u r i c  a c i d  i n  t h e  b lo o d  o f  t o x a e m ic  p a t i e n t s .  
W it h  t h e  e x c e p t io n  o f  s ie m o n s  a n d  B o g e r t  ( 1 9 1 7 ) , who 
r e p o r t e d  u r i c  a c i d  i n  e x c e s s  o f  n o rm a l i n  t h e  b lo o d  
o f  tw o p a t i e n t s  w it h  e c la m p s ia  a n d  t h r e e  w it h  p r e ­
e c l a m p t i c  t o x a e m ia ,  t h e r e  w e re  fe w  r e f e r e n c e s  i n  t h e  
l i t e r a t u r e  c o n c e r n in g  t h e  u r i c  a c i d  b lo o d  c o n t e n t  o f  
p r e g n a n t  women, e s p e c i a l l y  t h o s e  w it h  sym ptom s o f  
t o x a e m ia ,  b e f o r e  W i l l i a m s  p a p e r  a p p e a r e d .  W i l l i a m s  
c a r r i e d  o u t  a  c h e m ic a l  a n a l y s i s  o f  t h e  b lo o d  o f  t w e n t y  
f i v e  p a t i e n t s  s u f f e r i n g  fro m  d i f f e r e n t  t y p e s  o f  












































































o f  t h o s e  p a t i e n t s  t h e  am ount o f  u r i c  a c i d  r e g u l a r l y  
e x c e e d s  t h e  n o r m a l,  w h e r e a s  t h e  o t h e r  n o n - p r o t e i n  
n i t r o g e n  c o n s t i t u e n t s  a r e  n o t  u s u a l l y  i n c r e a s e d .  H i s  
t a b l e  i s  o f  s u f f i c i e n t  i n t e r e s t  t o  r e p r o d u c e .
L i s l e  W i l l i a m s  l a y s  g r e a t  s t r e s s  o n  u r i c  a c i d  e x c e s s ;  
h e  s u g g e s t s  a b s o r p t i o n  o f  f o e t a l  u r i n e  a s  a p o s s i b l e  
s o u r c e .
T h e  d i a s t a s e  c o n t e n t  o f  t h e  u r i n e  h a s  b e e n  d e a l t  
w i t h  s p e c i a l l y  b y  M a c k e n z ie  W a l l i s . 4" I n  n o rm a l  
p r e g n a n c y  h e  f o u n d  a  d i a s t a s e  c o n t e n t  o f  1 0 - 3 3  u n i t s ,  
t h e  f i g u r e  u s u a l l y  g i v e n  f o r  n o n - p r e g n a n t  u r i n e s .
I n  e c l a m p s ia  a n d  t h e  p r e - e c l a m p t i c  s t a t e  h e  f o u n d  t h e  
d i a s t a s e  c o n t e n t  a b n o r m a lly  h i g j i ,  so m e tim e s r e a c h in g  
2 0 0  u n i t s ,  a  f i g u r e  w h ic h ,  w i t h  t h e  e x c e p t io n  o f  
c e r t a i n  p a n c r e a t i c  d i s o r d e r s ,  i s  n o t  m et w it h  i n  a n y  
o t h e r  c o n d i t i o n s *  I n  p y e l i t i s  a n d  n e p h r i t i s  a  lo w  
d i a s t a t i c  e x c r e t i o n  i s  p r e s e n t  a n d  h e  t h e r e f o r e  
b e l i e v e s  t h e  t e s t  t o  b e  o f  v a l u e  i n  d i f f e r e n t i a t i n g  
t r u e  p r e g n a n c y  t o x a e m ia  fro m  n e p h r i t i s  c o m p l ic a t i n g  
p r e g n a n c y .  He a s s e r t s  f u r t h e r  t h a t  t h e  h i g h  d i a s t a s e  
v a l u e s  i n  e c la m p s ia  i n d i c a t e  t h a t  t h e r e  i s  l i t t l e  
im p a ir m e n t  o f  r e n a l  f u n c t i o n a l  e f f i c i e n c y  i n  t h i s  
c o n d i t i o n , /
*  T h e m e a s u re m e n t o f  t h e  d i a s t a t i c  a c t i v i t y  o f  t h e  
b o d y  f l u i d s ,  e s p e c i a l l y  o f  t h e  u r i n e ,  h a s  b e e n  
a p p l i e d  t o  c l i n i c a l  p u r p o s e s  f o r  a b o u t  t e n  y e a r s .
I t  w as o r i g i n a l l y  i n t r o d u c e d  b y  W o h le g e m u th  a s  a  
m eans o f  d i a g n o s i s  i n  p a n c r e a t i c  d i s e a s e ;  l a t e r  I t  
w as sh ew n  t h a t  w h o re a s  i n  p a n c r e a t i t i s  t h e  u r i n a r y  
d i a s t a s e  t e n d e d  t o  b e  i n c r e a s e d  a b o v e  n o r m a l,  c o n ­
v e r s e l y  i n  t h e  p r e s e n c e  o f  r e n a l  l e s i o n s  t h e  e x ­
c r e t i o n  o f  d i a s t a s e  i n  t h e  u r i n e  w as u s u a l l y  
d i m i n i s h e d .
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c o n d i t i o n ,  a  v ie w  c o r r o b o r a t e d  b y  P a r r  a n d  W i l l i a m s  
who f a i l e d  t o  d e m o n s t r a t e  im p a ir m e n t  o f  k id n e y  f u n c t i o n  
i n  e c l a m p s i a  b y  t h e  p h e n o l - s u l p h o n e p h t h a l e in  t e s t .
M e th o d s  o f  e s t i m a t i n g  t h e  f u n c t i o n a l  a c t i v i t y  o f  
t h e  l i v e r  a r e  u n s a t i s f a c t o r y  a n d  l i t t l e  p r o g r e s s  h a s  
b e e n  m ade i n  t h i s  d i r e c t i o n  i n  t h e  s t u d y  o f  t h e  
t o x a e m ia s  o f  t h e  l a t e r  m o n th s o f  p r e g n a n c y .  R e d u c e d  
u r e a  o u t p u t  h a s  b e e n  r e g a r d e d  a s  e v id e n c e  o f  f a i l u r e  
o f  t h e  u r e a - f o r m i n g  m e ch a n ism  o f  t h e  l i v e r .  T he w o rk  
o f  P o l i n  a n d  D e n is  s u g g e s t s  h o w e v e r  t h a t  t h e r e  i s  a n  
e f f i c i e n t  e x t r a  h e p a t i c  u r e a  f o r m in g  m e ch a n ism .
T h e  e x t r a o r d i n a r y  p e r s i s t e n c e  o f  u r e a - f o r m in g  f u n c t i o n  
o f  t h e  s u r v i v i n g  l i v e r  i n  s p i t e  o f  t h e  a c t i o n  o f  s u c h  
p o i s o n s  a s  p h o s p h o r u s  i s  i l l u s t r a t e d  b y  t h e  r e c e n t  
w o rk  o f  L o f f l e r ,  a n d  V a n  S ly k e  fo u n d  i n  a  c a s e  o f  
a c u t e  y e l l o w  a t r o p h y  t h a t  d e s p i t e  a lm o s t  c o m p le t e  
d e s t r u c t i o n  o f  l i v e r  p a re n c h y m a  a  l a r g e  p r o p o r t i o n  
o f  u r e a  w as s t i l l  fo r m e d . L o s e e  a n d  V an S ly k e  w e re  
u n a b l e  t o  d e m o n s t r a t e  a n y  r i s e  i n  t h e  a m in o - n it r o g e n  
o f  th© b lo o d  o r  u r i n e  i n  e c la m p s ia  a s  co m p a re d  w it h  
n o r m a l p r e g n a n c y  a n d  c o n c lu d e  t h a t  t h e r e  i s  no e v i d ­
e n c e  o f  im p a ir m e n t  o f  d e s a m in a t in g  f u n c t i o n  i n  t h e  
l i v e r ,  (d e  W e s s e lo w )
No e v id e n c e  o f  d e ra n g e d  c a r b o h y d r a t e  m e t a b o lis m  
t h r o u g h  im p a ir m e n t  o f  l i v e r  f u n c t i o n  i s  a f f o r d e d  b y
blood/
b l o o d - s u g a r  e s t i m a t i o n s • T h e s e  h a v e  b e e n  c a r r i e d  o u t  
b y  S le m o n s ,  L o s e e ,  a n d  M a c k e n z ie  W a l l i s ,  a l l  o f  whom 
f i n d  n o r m a l v a l u e s .  I n  p a s s i n g ,  W a l l i s  d ra w s  t h e  
i n t e r e s t i n g  d e d u c t io n  t h a t  t h i s  n e g a t i v e s  t h e  h y p o ­
t h e s i s  t h a t  t h e  t o x a e m ia s  o f  p r e g n a n c y  a r e  a s s o c i a t e d  
w i t h  a b n o rm a l a c t i v i t y  o f  t h e  e n d o c r in e  g la n d s ,  
d i s t u r b a n c e  o f  f u n c t i o n  o f  t h e s e  g la n d s  b e in g  a lm o s t  
i n v a r i a b l y  r e f l e c t e d  i n  a n  a l t e r e d  b lo o d  s u g a r  c o n t e n t  
R e c e n t  w o rk  sh e w s t h a t  t h e  m a rk e d  a c c u m u la t io n  o f  
u r e a  a n d  o t h e r  n i t r o g e n o u s  w a s t e  p r o d u c t s , s o  f r e q u e n t l  
s e e n  i n  a c u t e  a n d  c e r t a i n  t y p e s  o f  c h r o n i c  n e p h r i t i s ,  
i s  a b s e n t  i n  e c la m p s ia  a n d  a l l i e d  c o n d i t i o n s .  T he  
n o n - p r o t e i n  n i t r o g e n  a n d  t h e  b lo o d  u r e a  a r e  f r e q u e n t l y  
w i t h i n  n o r m a l l i m i t s .  A b s e n c e  o f  d e f i n i t e  n i t r o g e n  
r e t e n t i o n  i s  in d e e d  one o f  t h e  m o st c h a r a c t e r i s t i c  
f e a t u r e s  o f  t h e  d i s e a s e  a n d  s e r v e s  t o  d i f f e r e n t i a t e  
e c l a m p s ia  fro m  c a s e s  o f  u r a e m ia  due t o  c h r o n i c  i n t e r s ­
t i t i a l  n e p h r i t i s  c o m p l i c a t i n g  p r e g n a n c y  ( W a l l i s ) .  
F o u r t e e n  y e a r s  a g o  H o l l a n d  r e v i e w i n g  t h e  l i t e r a t u r e  
w r o t e  " t h e  o u t s t a n d in g  f e a t u r e  o f  e c la m p s ia  i s  a n  
a u t o - i n t o x i c a t i o n  o f  t h e  b o d y  b y  t h e  t o x i c  p r o d u c t s  
o f  p r o t e i n  d i s i n t e g r a t i o n " . M o re r e c e n t  b io c h e m ic a l
r e s e a r c h  h a s  c a s t  d o u b t o n  t h e  c o r r e c t n e s s  o f  t h i s
- -'
v ie w  a n d  S le m o n s  ( 1 9 1 8 )  i n  t h e  l i g h t  o f  r e c e n t  w o rk
*
s t a t e s  " T h e  r e s u l t s  o f  b lo o d  a n a l y s i s  g i v e  no i n d i c a ­
t i o n  o f  a  d e ra n g e m e n t o f  p r o t e i n  m e tab o lism ,*  t h e  
e v i d e n c e /
'
e v id e n c e  n o t  o n l y  f a i l s  t o  s u p p o r t  t h e  p r o t e i n  m e ta -  
h o l is m  h y p o t h e s is  h u t  e v e n  f a v o u r s  i t s  a b a n d o n m e n t."
3 .  T h e  r o l e  o f  a l i m e n t a t i o n  i n  e c l a m p s ia .
A lt h o u g h  l a b o r a t o r y  r e s e a r c h  a p p e a r s  to
'
dem and m o d i f i c a t i o n  o f  t h e  m e t a b o l ic  a u t o - i n t o x i c a t i o n  
t h e o r y ,  r e f e r e n c e  m u st b e  made t o  c e r t a i n  c l i n i c a l  
f a c t s  w h ic h  seem  t o  s u p p o r t  i t «  I n  o p e n in g  h i s  
p r e s i d e n t i a l  a d d r e s s  b e f o r e  t h e  O b s t e t r i c a l  s e c t i o n  
o f  t h e  R o y a l  A cad em y o f  M e d i c i n e ,  I r e l a n d  s a i d :
" t h e  c a u s e  o f  e c la m p s ia  i s  no l o n g e r  a  m y s t e r y "  a n d
p r o c e e d e d  t o  s t a t e  t h a t  " d u r i n g  p r e g n a n c y  o r d i n a r y
■
f o o d  b e co m e s p o is o n o u s  a n d  may p r o d u c e  e c l a m p s i a " .
T h e  D u b l i n  m e th o d  o f  t r e a t m e n t  w h ic h ,  co m p a re d  
w i t h  s t a t i s t i c s  fro m  o t h e r  c e n t r e s ,  y i e l d s  s u c h  go o d  
r e s u l t s  i s  b a s e d  o n  T w e e d y ’ s  h y p o t h e s i s .  The e f f e c t  
o f  a  d i e t  p o o r  i n  p r o t e i d  w as s e e n  i n  t h e  lo w e r e d  
i n c i d e n c e  o f  e c la m p s ia  d u r in g  t h e  l a t t e r  y e a r s  o f  t h e  
w a r .  I n  a n  a n a l y s i s  o f  c a s e s  o f  e c la m p s ia  o c c u r r i n g  
i n  t h e  E d in b u r g h  R o y a l M a t e r n it y  H o s p i t a l  d u r in g  t h e  
y e a r s  1 9 1 2 - 1 9 2 1 ,  t h e  w r i t e r  f o u n d  a  m a rk e d  d e c r e a s e  
i n  t h e  y e a r s  1 9 1 0 - 1 9 1 8 .  B e l a  V a ro  o f  t h e  U n i v e r s i t y  
o f  B u d a  P e s t h  w o r k in g  o n  a  c o n s i d e r a b l e  m a t e r i a l  
r e p o r t e d  a  m a rk e d  f a l l  i n  t h e  n u m b e r o f  c a s e s  o f  
e c l a m p s ia  d u r in g  t h e  w a r y e a r s .  T h i s  f a l l  w as m ore  
m a rk e d  i n  G erm an y t h a n  i n  A u s t r i a ,  a  f a c t  w h ic h  t h e  
w r i t e r  c o r r e l a t e s  w it h  t h e  m ore m a rk e d  u n d e r  d e v e lo p ­
m e n t /
14.
d e v e lo p m e n t  o f  t h e  G erm an p o p u l a t i o n .  I n  H u n g a ry  h e  
f o u n d  t h a t  t h e  p e r c e n t a g e  i n c i d e n c e  a n d  m o r t a l i t y  
r e m a in e d  u n a l t e r e d  d u r i n g  t h e  w a r  among t h e  c l a s s e s
who w e re  a b l e  t o  m a in t a i n  t h e i r  s t a n d a r d  o f  l i v i n g .
Th© m a t e r n a l  m o r t a l i t y  f e l l  fro m  24 p e r  c e n t  b e f o r e  
t h e  w a r t o  1 4  p e r  c e n t  d u r in g  t h e  w a r y e a r s  (d e  W e s s e -  
l o w ) .  G e s s u e r  n o t e d  a  s t e a d y  f a l l  i n  t h e  B a d e n  
s t a t i s t i c s  o f  e c la m p s ia  fro m  1 9 1 3 - 1 9 1 8 .  H i s  f i g u r e s  
w h ic h  a r e  r e p r e s e n t a t i v e  o f  many c o n t i n e n t a l  c l i n i c s  
may b e  q u o t e d .
i
B i r t h s . C a s e s  o f  E c la m p s i a . I n c i d e n c e .
1 9 1 3 6 0 9 0 1 119 0 . 1 9
1 9 1 4 6 0 6 2 1 1 0 3 0 . 1 7
1 9 1 5 4 5 6 4 3 58 0 . 1 3
1 9 1 8 3 2 3 5 8 4 2 0 . 1 3
1 9 1 7 2 9 7 7 9 2 4
00o•o
W a r n e k r o s  r e f e r s  t o  a n  a r t i c l e  b y  M a y e r on th e  
m a rk e d  f a l l i n g  o f f  o f  e c la m p s ia  a t  t h e  T u b in g e n  c l i n i c  
a n d  q u o t e s  a  s i m i l a r  s t a t e  o f  a f f a i r s  a t  B e r l i n .
I n  a d d i t i o n  to  t h e  im p o r t a n c e  o f  w a r d i e t  a s  a  f a c t o r  
h e  m a ke s t h e  e x t r a o r d i n a r y  s u g g e s t io n  t h a t  th e  d is e a s e  
i n  q u e s t i o n  may h a v e  b e e n  a g g r a v a t e d  b y  " s u p e r s a t u r a t i o n  
o f  t h e  f e m a le  o r g a n is m  w it h  th e  m a le  f e r t i l i s i n g  
p r i n c i p l e ,  a  f a c t o r  l a r g e l y  e l i m i n a t e d  b y  p r o t r a c t e d  
a b s e n c e  o f  t h e  men a t  t h e  f r o n t ” 1 Bumm h a s  n o t e d  
t h a t /
16.
t h a t  s t r o n g  h e a v i l y  b u i l t  women a r e  m ore l i k e l y  to  
s u f f e r  f r o m  t h e  d i s e a s e  t h a n  t h e  o p p o s i t e  t y p e  a n d  
a s c r i b e s  t h e  h i g h e r  i n c i d e n c e  a n d  m ore s e v e r e  fo rm  
o f  th© d i s e a s e  i n  n o r t h e r n  l a t i t u d e s  to  t h e  e x t r a  
c o n s u m p t io n  o f  m eat a n d  f a t .  I n  s p i t e  o f  b io c h e m ic a l  
o b s e r v a t i o n s  t h e s e  c l i n i c a l  f a c t s  s t r o n g l y  s u g g e s t  
t h a t  t h e  d i e t e t i c  f a c t o r  i s  o f  t h e  f i r s t  im p o r t a n c e ,  
i f  n o t  i n  t h e  a e t i o l o g y  o f  t h e  p r e - e c l a m p t i c  s t a t e ,  
c e r t a i n l y  i n  i t s  a g g r a v a t i o n  a n d  i n  t h e  d e v e lo p m e n t  
o f  e c l a m p s i a .
A n  a t t e m p t  h a s  b e e n  made i n  th© p r e c e d in g  p a g e s  
t o  o u t l i n e  r e c e n t  a d v a n c e s  w h ic h  seem  t o  t h ro w  l i g h t  
o n  t h e  d i s o r d e r e d  m e t a b o lis m  w h ic h  a c c o m p a n ie s  
e c l a m p s i a .  O u r k n o w le d g e  i s  a s  y e t  i n s u f f i c i e n t  to  
a l l o w  o f  d e f i n i t e  c o n c l u s i o n s  b e in g  d ra w n ; t h e  m eta­
b o l i c  f a c t o r ,  h o w e v e r ,  d o e s  n o t  i n  e c la m p s ia  a p p e a r  to  
p o s s e s s  t h e  s i g n i f i c a n c e  w h ic h  m u st b e  a s s ig n e d  t o  
i t  i n  t h e  p e r n i c i o u s  v o m it in g  o f  th© e a r l i e r  m o n th s.
L i n k e d  u p  w i t h  t h e  t h e o r y  o f  m e t a b o lic  p o is o n in g  
a r e  c e r t a i n  o t h e r  t h e o r i e s  a n d  m is c e l la n e o u s  o b s e r v a ­
t i o n s  w h ic h  c a n  b e  r e v ie w e d  m ore c o n v e n ie n t l y  i n  a  
l a t e r  s e c t i o n .
17
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T h e  o c c a s i o n a l  s u d d e n  o n s e t ,  t h e  o c c u r r e n c e  o f  
c a s e s  i n  g r o u p s ,  a n d  c e r t a i n  o t h e r  c o n s i d e r a t i o n s  made 
i t  i n e v i t a b l e  t h a t  a  b a c t e r i a l  t h e o r y  s h o u ld  b e  p r o ­
p o u n d e d . D e l o i r  a n d  R o d e t o f  L y o n s  i n  1 8 8 4  w e re  t h e  
f i r s t  t o  s u g g e s t  b a c t e r i a l  i n v a s i o n  a s  t h e  r e s p o n s i b l e  
f a c t o r .  D o l e r i s  i n  18 8 5  a n d , f o l l o w i n g  h im , a l a r g e  
n u m b e r o f  o b s e r v e r s  c la im e d  t o  h a v e  c u l t i v a t e d  v a r i o u s  
o r g a n is m s  f r o m  t h e  b lo o d ,  u r i n e  a n d  t i s s u e s  o f  e c la m p ­
t i c  p a t i e n t s ,  b u t  t h e i r  r e s u l t s  w e re  so  c o n t r a d i c t o r y  
a s  t o  b e  o f  l i t t l e  v a lu e  (W. W i l l i a m s ) .  On th e  o t h e r  
h a n d  H a e g e l e r  ( 1 8 9 2 ) ,  D o d e r l e i n  ( 1 8 9 3 ) ,  S c h m o rl ( 1 8 9 3 ) ,  
L u b a r s c h  ( 1 8 9 6 ) ,  B a r  a n d  G u y e is s e  (1 8 9 7 )  a n d  W h lt r ld g e  
W i l l i a m s  o b t a in e d  u n i f o r m l y  n e g a t i v e  r e s u l t s .  A s a  
c o n s e q u e n c e  o f  t h e s e  o b s e r v a t i o n s  t h e  b a c t e r i a l  
h y p o t h e s i s  f e l l  i n t o  d i s f a v o u r , a n d  i n  a c r i t i c a l  
r e v i e w  o n  t h e  e t i o l o g y  o f  e c la m p s ia  p u b l is h e d  b y  
H o l l a n d  i n  1 9 0 9 ,  among t h e  n u m e ro u s t h e o r i e s  o f  o r i g i n  
d i s c u s s e d  o r g a n is m a l  i n f e c t i o n  i s  n o t  m e n t io n e d .
M o re  r e c e n t l y ,  p r o b a b ly  b e c a u s e  o f  th e  i n t r o d u c t i o n  
o f  im p r o v e d  m e th o d s o f  i n v e s t i g a t i o n ,  a  num ber o f  
p a p e r s  h a v e  a p p e a r e d  i n  w h ic h  p o s i t i v e  f i n d i n g s  h a v e  
b e e n  c l a i m e d .  I t  m u st b e a d m it t e d  h o w e v e r t h a t  t h e  
r e s u l t s /
r e s u l t s  o n  t h e  w h o le  a r e  n o t  c o n v i n c i n g .  S p e a k in g  
g e n e r a l l y  t h e  a rg u m e n t s  a d v a n c e d  i n  f a v o u r  o f  t h e  
t h e o r y  a r e ;  1 .  T h e  m a rk e d  g e n u s  e p id e m ic u s .  g .  I t s  
p r e v a l e n c e  i n  p o p u lo u s  c e n t r e s .  3 .  T h e a c co m p a n y in g  
f e v e r .  4 .  T h e  r e l a t i v e  im m u n ity  c o n f e r r e d  b y  o n e  
a t t a c k .  5 .  I t s  o c c a s i o n a l  re s e m b la n c e  t o  a n  a c u t e  
i n f e c t i o n ,  o c c u r r i n g  e x p l o s i v e l y  o r  a f t e r  a  p ro d ro m e .
0 .  T h e  a c c o m p a n y in g  l e u c o c y t o s i s . *
I n  o n l y  o n e  c o m m u n ic a t io n  h a d  a  d e f i n i t e  o r g a n is m  
b e e n  p a r t i c u l a r i s e d .  O .P . D ic k  a n d  G .R . D ic k  ( 1 9 1 5 )  
i n v e s t i g a t i n g  t h e  u r i n e  fro m  a c a s e  o f  e c la m p s ia  w e re  
a b l e  to  c u l t i v a t e  many s l o w l y  g ro w in g  p i n - p o i n t  
t r a n s p a r e n t  c o l o n i e s  c o n s i s t i n g  o f  G r a m -n e g a t iv e  
b a c i l l i  a b o u t  t h e  s i z e  o f  t h e  i n f l u e n z a  b a c i l l u s .  
I n t r a v e n o u s  i n j e c t i o n  o f  t h e  o r g a n is m s ,  h o w e v e r,  
p r o d u c e d  n o  a p p a r e n t  e f f e c t s  i n  d o g s , a n d  o b v i o u s l y  a 
c o m m u n ic a t io n  b a s e d  o n  t h e  i n v e s t i g a t i o n  o f  a s i n g l e  
c a s e /
*  A lt h o u g h  i t  i s  g e rm a n e  t o  t h e  p r e s e n t  s u b j e c t ,  th e  
l e u c o c y t o s i s  o f  e c la m p s ia  I s  o f  s u f f i c i e n t  i n t e r e s t  
t o  d e s e r v e  a  p a s s i n g  n o t i c e .  W h e re a s a w h it e  b lo o d  
c o u n t  o f  1 0 - 1 2 , 0 0 0  i s  n o r m a lly  fo u n d  i n  th e  l a t e r  
m o n th s  o f  p r e g n a n c y ,  w it h  a f u r t h e r  in c r e a s e  d u r in g  
l a b o u r ,  i n  e c la m p s ia  t h e  l e u c o c y t o s i s  i s  much 
g r e a t e r  t h a n  i n  n o rm a l p r e g n a n c y .  D ie n s t  fo u n d  a n  
a v e r a g e  o f  2 6 , 0 0 0  b e f o r e  l a b o u r  a n d  4 0 ,0 0 0  immed­
i a t e l y  a f t e r  l a b o u r ;  a  s i m i l a r  i n c r e a s e  was n o te d  
i n  t h e  a l b u m i n u r i a  o f  p r e g n a n c y .  He c o n s id e r e d  
t h e  l e u c o c y t o s i s  a  f a c t o r  o f  su p re m e  im p o rt a n c e  i n  
e c l a m p s i a , a n d  lo o k e d  on t h e  d i s i n t e g r a t i o n  o f  
l e u c o c y t e s  a s  t h e  o r i g i n  o f  f i b r i n o g e n  w h ic h  he  
r e g a r d e d  a s  t h e  d i r e c t  c a u s e  o f  t h e  d is e a s e  and  
a c c o u n t a b l e  f o r  a l l  t h e  l e s i o n s  o f  e c la m p s ia ;  
h e ,  t h e r e f o r e ,  a d v i s e d  t h e  em ploym ent o f  h i r u d i n  
( t o  i n h i b i t  c o a g u l a t i o n )  i n  t h e  t re a t m e n t  o f  
E c l a m p s i a .
M o re  r e c e n t l y  T a l b o t  (1 9 1 9 )  h a s  c o n t r i b u t e d  h i s  
v ie w s  i n  a  l e n g t h y  a r t i c l e  b a s e d  o n  a s t u d y  o f  a 
s e r i e s  o f  9 7  c o n s e c u t i v e  c a s e s  o f  e c la m p s ia  i n  w h ic h  
f r o m  p u r e l y  c l i n i c a l  a s  d i s t i n c t  fro m  l a b o r a t o r y  
o b s e r v a t i o n s  h e  h a s  come t o  t h e  c o n c l u s i o n  t h a t  i n  a l l  
c a s e s  a  s e p t i c  f o c u s  o f  o r i g i n  may b e  fo u n d  i f  s e a r c h e d  
f o r .  I n  a l l  9 7  c a s e s ,  w it h o u t  e x c e p t io n ,  h e  fo u n d
I
e v id e n c e  o f  c h r o n i c  s e p s i s  i n  th e  t e e t h  o r  gums, and  
b e l i e v e s  t h a t  t h e  p o i s o n s  o f  a  c h r o n i c  i n f e c t i o n  i n  
b e i n g  f i l t e r e d  f r o m  t h e  b lo o d  s t re a m  b y  t h e  k id n e y s ,  
dam age t h e i r  e x c r e t i n g  m e ch a n ism  a n d  c a u s e  a r e d u c t io n  
i n  t h e i r  r e s e r v e  p o w e r .  He b a s e s  h i s  a rg u m e n t on th e  
a s s u m p t io n  t h a t  t h e  sym ptom s o f  e c la m p s ia  a n d  th e  
p r e - e c l a m p t i c  s t a t e  a r e  c a u s e d  b y  a  r e t e n t i o n  o f  th e  
n o r m a l p h y s i o l o g i c a l  w a s t e  p r o d u c t s  o f  t h e  d e v e lo p in g  
p r e g n a n c y ,  t h i s  r e t e n t i o n  b e in g  due to  t h e  damaged 
f u n c t i o n a l  e f f i c i e n c y  o f  t h e  k id n e y s ;  a n d  f u r t h e r  
a r g u e s  t h a t  t h e  i n c r e a s e d  in c i d e n c e  o f  th e  d is e a s e  i n  
t h o s e  i n d i v i d u a l s  who h a v e  a  p r e - e x i s t i n g  c h r o n ic  
n e p h r i t i s  p r o v e s  t h e  i n t i m a t e  r e l a t i o n  b e tw e e n  th e  
o c c u r r e n c e  o f  sym ptom s a n d  t h e  dam aged e x c r e t o r y  
f u n c t i o n  o f  t h e  k i d n e y s ,  i n s t a n c i n g  th e  s i m i l a r i t y  
o f  sym ntom s o f  e c l a m p s ia  to  t h o s e  o f  c h r o n i c  k id n e y  
d i s e a s e  a s  s u g g e s t i v e  o f  a  common c a u s e .
W it h o u t  q u e s t i o n i n g  t h e  a c c u r a c y  o f  T a l b o t 's  
c l i n i c a l /
case has no value.
c l i n i c a l  o b s e r v a t i o n s  a s  r e g a r d s  t h e  p r e s e n c e  o f  a  
s e p t i c  f o c u s  i n  a l l  h i s  c a s e s ,  a  h ig h  i n c id e n c e  o f  
e c l a m p s i a ,  a s  d i s t i n c t  fro m  u r a e m ia ,  i n  i n d i v i d u a l s  
s u f f e r i n g  f r o m  c h r o n i c  k id n e y  d i s e a s e  i s  a  p o i n t  o n  
w h ic h  a l l  o b s t e t r i c i a n s  a r e  b y  no m eans i n  a g re e m e n t.  
F u r t h e r ,  a s  h a s  b e e n  i n d i c a t e d  a b o v e ,  m e t a b o lic  i n ­
t o x i c a t i o n ,  o n  w h ic h  h i s  h y p o t h e s is  e s s e n t i a l l y  r e s t s ,  
d o e s  n o t  a p p e a r  t o  p l a y  m ore t h a n  a s u b s i d i a r y  r o l e  
f r o m  a n  a e t i o l o g i c a l  s t a n d p o in t ;  n o r ,  i n  th e  l i g h t  o f  
t h e  w o rk  o f  W a l l i s ,  S le m o n s ,  L i s l e  W i l l i a m s  a n d  o t h e r s  
a r e  we w a r r a n t e d  i n  b e l i e v i n g  t h a t  i n  e c la m p s ia  a n d  
t h e  p r e - e c l a m p t i c  s t a t e  t h e  e f f i c i e n c y  o f  t h e  k id n e y  
i s  m a r k e d ly  im p a i r e d ;  t h e  o b s e r v e r s  m e n t io n e d , m a k in g  
u s e  o f  m o d e rn  t e s t s  o f  k id n e y  f u n c t i o n ,  a r e  a g r e e d  on  
t h i s  p o i n t .
W it h o u t  a d d u c in g  l a b o r a t o r y  e v id e n c e  i n  s u p p o r t  
o f  h i s  v ie w  L a  V a k e  ( 1 9 1 6 )  h a s  a l s o  e x p r e s s e d  h i m s e l f  
c o n v in c e d  o f  a  b a c t e r i a l  o r i g i n  o f  e c la m p s ia  a n d  h a s  
d e s c r i b e d  t h i r t e e n  c a s e s  o f  p r e - e c l a m p t i c  to x a e m ia  i n  
a l l  o f  w h ic h  a  h i s t o r y  o r  e v id e n c e  o f  i n f e c t i o n ,  a c u t e  
o r  c h r o n i c ,  c o u l d  b e  e l i c i t e d .
A s  f a r  a s  o n e  c a n  ju d g e ,  no s a t i s f a c t o r y  e v id e n c e  
h a s  a s  y e t  b e e n  b r o u g h t  f o r w a r d  i n  s u p p o r t  o f  a 
b a c t e r i a l  o r i g i n  o f  e c l a m p s i a ,  a n d  u n t i l  o b s e r v a t io n s  
a r e  a v a i l a b l e  w h ic h  a r e  m uch m ore e la b o r a t e  a n d  r e ­
l i a b l e  t h a n  a n y  w h ic h  h a v e  so  f a r  b e e n  r e c o r d e d ,  on e  
c a n  o n l y  s p e c u l a t e  a s  t o  a  p o s s i b l e  r o l e  p la y e d  b y  
o r g a n is m a l  i n f e c t i o n ,  ( s e e  p a g e  1 0 5  )•
I I I . THE ENDOCRINE SYSTEM AND ECLAM PSIA.
I t  may seem  p r e m a t u r e  t o  b r o a c h  t h e  q u e s t io n  o f  
a n o m a lie s  o f  e n d o c r in e  f u n c t i o n  d u r in g  g e s t a t i o n  when  
t h e  n a t u r e  o f  t h a t  f u n c t i o n  u n d e r  p h y s i o l o g i c a l  c o n ­
d i t i o n s  r e m a in s  a  s e c r e t ,  b u t  i n  v ie w  o f  t h e  i n c r e a s i n g  
im p o r t a n c e  b e i n g  a t t a c h e d  t o  t h e  i n t e r a c t i o n  o f  th e  
i n t e r n a l  s e c r e t i o n s , o n e  f e e l s  w a r r a n t e d  i n  p l a c i n g  o n  
r e c o r d  t h e  v ie w s  w h ic h  h a v e  fro m  tim e  to  t im e  b e e n  
a d v a n c e d  c o n c e r n i n g  t h e  p a r t  p la y e d  b y  t h e  v a r i o u s  
d u c t l e s s  g l a n d s  i n  r e l a t i o n  t o  e c la m p s ia  a n d  t h e  
p r e - e c l a m p t i c  s t a t e .
1 .  T h y r o i d :  L a n g e  i n  1899 w as t h e  f i r s t  t o  d raw
a t t e n t i o n  t o  t h e  e n la r g e m e n t  o f  t h e  
t h y r o i d  g la n d  w h ic h  so f r e q u e n t l y  
a c c o m p a n ie s  n o r m a l p r e g n a n c y  a n d  to  s u g g e s t  t h a t  i n  
i t s  a b s e n c e  t h e  a l b u m i n u r i a s  o f  p r e g n a n c y  w e re  o f  m ore  
f r e q u e n t  o c c u r r e n c e .  O u t o f  1 5 3  p r e g n a n t  women L a n g e  
f o u n d  t h y r o i d  e n la r g e m e n t  i n  10 8 , a n d  a t t r i b u t e d  t h i s  
t o  a  c o m p e n s a t o r y  h y p e r t r o p h y  t o  m eet th e  demand f o r  
i n c r e a s e d  t h y r o i d  s e c r e t i o n  a s  t h e  r e s u l t  o f  in c r e a s e c .  
m e t a b o lis m .  O f  t h e  1 0 8  who sh ew e d  t h y r o i d  h y p e r ­
t r o p h y  o n l y  2  h a d  a l b u m i n u r i a  a n d  i n  t h e s e  t h e r e  w as  
a  h i s t o r y  o f  r e n a l  d i s e a s e  p r i o r  to  p r e g n a n c y .  O f  
t h e  r e m a i n in g  2 2 ,  10  h a d  a l b u m i n u r ia  a n d  tu b e  c a s t s ,
w h i c h /
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w h ic h  i n  s i x  i n s t a n c e s  t e r m in a t e d  i n  e c la m p s ia .
L a n g e  re m o v e d  f o u r - f i f t h s  o f  t h e  t h y r o i d  g la n d  i n  
e l e v e n  c a t s ,  s i x  o f  whom w e re  p r e g n a n t  a n d  5 n o n ­
p r e g n a n t ;  o f  t h e  f o r m e r ,  f i v e  d i e d ,  t h r e e  o f  them w it h  
c o n v u l s i o n s ,  a n d  i n  a l l  a l b u m i n u r i a ,  a n d  p o s t-m o rt e m ,  
c h a r a c t e r i s t i c  k i d n e y  a n d  l i v e r  l e s i o n s  w e re  n o t e d .
O f g r e a t  i n t e r e s t  a l s o  a r e  t h o s e  c a s e s  r e p o r t e d  b y  
P i n e l e s ,  E r d h e im ,  a n d  T h a l e r  i n  w h ic h  a  t h y r o i d -  
e c t o m is e d  a n im a l  a p p a r e n t l y  r e c o v e r e d  c o m p le t e ly  fro m  
t h e  o p e r a t i o n  a n d ,  b e c o m in g  p r e g n a n t  w e e k s o r  m onths  
a f t e r w a r d s ,  d e v e lo p e d  sym ptom s s u g g e s t iv e  o f  e c la m p s ia ,  
w i t h  o l i g u r i a ,  a l b u m i n u r i a ,  a n d  so m e tim e s c o n v u l s io n s .  
L a n g e 's  o b s e r v a t i o n s  fo r m e d  t h e  b a s i s  o f  a  c l i n i c a l  
I n v e s t i g a t i o n  b y  0 1  ip h a n t  N ic h o l s o n  who e m p h a s iz e d  the 
a n t a g o n i s t i c  r e l a t i o n s h i p  b e tw e e n  t h e  I n t e r n a l  secre­
t i o n  o f  t h e  t h y r o i d  a n d  t h a t  o f  t h e  s u p r a r e n a l ,  
e s p e c i a l l y  i n  r e g a r d  t o  t h e i r  a c t i o n  on the blood­
v e s s e l s  a n d  t h e i r  i n f l u e n c e  u p o n  t h e  metabolic pro­
c e s s e s .  He b e l i e v e d  t h a t  whereas thyroid extract 
p o w e r f u l l y  s t i m u l a t e d  b o t h  metabolism and elimination# 
i n c r e a s i n g  t h e  s e c r e t i o n  o f  urine and excretion of 
u r e a ,  s u p r a r e n a l  e x t r a c t  lowered the general meta­
b o l is m  a n d  might lead to partial or complete sup­
p r e s s i o n  o f  urinary secretion* Nicholson BUggiStid 
t h a t  w h e re  the normal physiological thyroid hypor- 
t r o p h y  f a i l e d  to develop, suprarenal ©veraotivity 
w a s /
w as a l l o w e d  a n d  w as r e s p o n s i b l e  f o r  t h e  h ig h  b lo o d -  
p r e s s u r e ,  o l i g u r i a ,  a n d  o t h e r  phenom ena o f  e c la m p s ia  
t h r o u g h  p r o d u c in g  a  s p a s m o d ic  c o n t r a c t i o n  o f  th e  
a r t e r i o l e s  o f  t h e  b o d y  g e n e r a l l y  a n d  i n  p a r t i c u l a r  o f  
t h o s e  o f  t h e  k id n e y ;  o n  t h i s  a s s u m p t io n  h e c la im e d  
g o o d  r e s u l t s  b y  r e - e s t a b l i s h i n g  d i u r e s i s  b y  m eans o f  
t h y r o i d  e x t r a c t .
F e r i h i n s h o l z  a n d  P a r i s o t  ( 1 9 2 1 )  h a v e  r e p o r t e d  a  
s e r i e s  o f  a n im a l  e x p e r im e n t s  i n  w h ic h  th e  i n f l u e n c e  
o f  t h e  t h y r o i d  g l a n d  o n  g e s t a t i o n ,  p a r t u r i t i o n  a n d  
t h e  p o s t - p a r t u m  s t a t e  w e re  s t u d i e d  b y  re m o v in g  a s  much 
o f  t h e  g l a n d  a s  p o s s i b l e  w it h o u t  d e s t r o y in g  l i f e  o r  
p r e v e n t i n g  f e c u n d a t i o n .  T h e i r  r e s u l t s  w e re  u n if o r m  
a n d  a p p e a r e d  t o  sh o w  t h a t  t h e  p r e g n a n t  a n im a l w as much 
l e s s  a b l e  t o  s t a n d  t h e  o p e r a t i o n  t h a n  t h e  n o n - p r e g n a n t ;  
w h e re  p r e g n a n c y  f o l l o w e d  e x t i r p a t i o n ,  a lb u m i n u r ia  
a n d  c o n v u l s i o n s  w e re  f r e q u e n t ,  a n d  w h e re  d e a t h  o c c u r r e d ,  
s u g g e s t i v e  c h a n g e s  i n  t h e  k id n e y  a n d  l i v e r  w e re  
com m only f o u n d .  S u c h  ph enom ena d i d  n o t  f o l l o w  e x ­
t i r p a t i o n  i n  n o n - p r e g n a n t  a n im a l s .  I n  1 9 2 2 , i n  a  
f u r t h e r  c o m m u n ic a t io n , F e r ih in s h o lz  r e p o r t e d  f o u r  c a s e s  
o f  p r e g n a n c y  i n  women w i t h  t y p i c a l  a b o r t i v e  myxoedema; 
h e  w a s im p r e s s e d  b y  t h e  c o n s t a n c y  o f  r e n a l  d is t u r b a n c e  
i n  t h e s e  c a s e s ;  e c l a m p s i a  i n  t h e  f i r s t ,  a lb u m in u r ia  i n  
t h e  s e c o n d ,  e c l a m p s i a  i n  t h e  t h i r d ,  a n d  oedem a i n  
t h e  f o u r t h .  A l t h o u g h  t h e  n u m b e rs  q u o t e d  a r e  s m a ll  
t h e s e /
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t h e s e  o b s e r v a t i o n s  l e n d  s u p p o r t  t o  N i c h o l s o n ’ s 
s u g g e s t i o n s .  T h e  e f f e c t  o f  m yxoedem a o n  p r e g n a n c y  
i s  v a r i a b l e .  K o c h e r ,  t o  whom o n e lo o k s  f o r  g u id a n c e  
i n  a l l  q u e s t i o n s  r e l a t e d  t o  t h e  t h y r o i d ,  a f f i r m s  t h a t  
a s  a  r u l e  p r e g n a n c y  a g g r a v a t e s  t h e  sym ptom s o f  myx­
oedem a o r  r e v e a l s  them  w hen t h e y  a r e  l a t e n t .  On th e  
o t h e r  h a n d ,  Adam , W a l t e r  W e tz , S i r e d e y ,  L e y ,  a n d  
o t h e r s  h a v e  r e p o r t e d  c a s e s  i n  w h ic h  t h e  c o n d i t i o n  was  
e i t h e r  u n a f f e c t e d  o r  e v e n  im p ro v e d  b y  th e  p r e g n a n c y .
T h e  c o n c l u s i o n s  w h ic h  s u g g e s t  t h e m s e lv e s  fro m  a s u r v e y  
o f  t h e  l i t e r a t u r e  a r e  t h a t  a  p h y s i o l o g i c a l  e n l a r g e ­
m ent i s  common d u r i n g  p r e g n a n c y ,  e s p e c i a l l y  i n  t h e  
l a t e r  m o n th s ;  t h a t  w h e re  p r e g n a n c y  o c c u r s  i n  a 
m y x o e d e m a to u s wom an, t h e  sym ptom s may b e  r e l i e v e d  o r  
a g g r a v a t e d  a c c o r d i n g  t o  t h e  r e s p o n s e  w h ic h  t h e  g la n d  
i s  a b l e  t o  m ake t o  t h e  dem and f o r  i n c r e a s e d  s e c r e t i o n .  
When sy m p to m s do a p p e a r ,  t h e y  a r e  t h o s e  o f  a lb u m in u r ia  
a n d  t h e  p r e - e c l a m p t i c  s t a t e .  I n  t h e  m a j o r i t y  o f  
c a s e s  o f  t h y r o i d  in a d e q u a c y  h o w e v e r,  p r e g n a n c y  i s  
a p p a r e n t l y  a b l e  t o  d e v e lo p  a lo n g  n o rm a l l i n e s ,  so t h a t  
i n  t h e  m e a n tim e  i t  i s  d i f f i c u l t  c o m p le t e ly  t o  c o r ­
r e l a t e  t h e  r e s u l t s  o f  a n im a l e x p e r im e n t s  w it h  t h a t  
o f  c l i n i c a l  e x p e r i e n c e .
H u n t e r  f r o m  a  r e v i e w  o f  M o O a r r is o n 's  w o rk  a g r e e s  
t h a t  t h y r o i d  i n s u f f i c i e n c y  i s  f r e q u e n t l y  m et w it h  i n  
e c la m p s ia  a n d  s u g g e s t s  t h a t  t h e  f u n c t i o n  o f  t h i s  g la n d  
i s /
i s  d i s t u r b e d  b y  b a c t e r i a l  t o x i n s  h a v in g  t h e i r  o r i g i n
i n  t h e  a l i m e n t a r y  c a n a l .  One e f f e c t  o f  t h i s ,  he
b e l i e v e s ,  i s  t o  i n t e r f e r e  w it h  t h e  p r o d u c t io n  o f  t h a t
t h y r o i d  h o rm o n e  o n  w h ic h  d e p e n d s  t h e  e f f i c i e n c y  o f
t h e  s e l e c t i v e  o r  b a r r i e r  f u n c t i o n  o f  t h e  c h o r o id
p l e x u s ,  t h e  r e s u l t  b e i n g  t h a t  e n d o g e n o u s p r o d u c t s  o f
m e t a b o lis m  a r e  p e r m i t t e d  to  e n t e r  t h e  c e r e b r o - s p i n a l
f l u i d ,  p r o d u c i n g  i r r i t a t i o n  a n d  c o n v u l s i o n s .  T h i s
v ie w  p r e s u p p o s e s  t h a t  i n  e c la m p s ia  t h e  t o x i c  a g e n t  i s
t o  b e  f o u n d  i n  t h e  c e r e b r o - s p i n a l  f l u i d ,  w h ic h  h a s
*
n o t  y e t  b e e n  p r o v e d .
2 .  P a r a t h y r o i d .  I t  w a s a s s e r t e d  some y e a r s  ago b y
I t a l i a n  i n v e s t i g a t o r s  t h a t  t h e r e  
w a s a n  a n a lo g y  b e tw e e n  t h e  t e t a n y  
f o l l o w i n g  t h e  r e m o v a l  o f  t h e  p a r a t h y r o i d s  a n d  e c la m p ­
s i a ,  a n d  t h e  e x t r a c t  o f  t h e s e  g la n d s  w as recom m ended  
f o r  t h e  t r e a t m e n t  o f  t h e  d i s e a s e .  T h e y  w e re  a b le  to  
d e m o n s t r a t e  t h a t  i f  h y p o p a r a t h y r o id is m  i s  p r o d u c e d  i n  
d o g s /
* T h e  o n l y  r e f e r e n c e  I  c a n  f i n d  to  t h e  h i s t o l o g i c a l  
c h a n g e s  f o u n d  i n  t h e  t h y r o i d  g la n d  i n  e c la m p s ia  i s  
i n  a  c o m m u n ic a t io n  o f  P o t t e t  a n d  K e r v i l l y  (q u o t e d  
b y  H o l l a n d ) .  T h e s e  o b s e r v e r s  e x a m in e d  t h e  g la n d  i n  
f o u r  f a t a l  c a s e s .  I n  t h r e e  t h e y  f o u n d  som ewhat com­
p l e x  c h a n g e s ,  t h e  c h i e f  o f  w h ic h  w e re  t h e  p r e s e n c e  
o f  m any y o u n g  e m b r y o n ic  v e s i c l e s ,  c i r r h o s i s  o f  th e  
c o n n e c t i v e  t i s s u e ,  a n d  i n c r e a s e d  f l u i d i t y  o f  th e  
c o l l o i d  s u b s t a n c e .  I n  o n e  c a s e  t h e  g la n d  w as o f  
n o r m a l h i s t o l o g i c a l  s t r u c t u r e .  C h a n g e s  s i m i l a r  to  
t h e  a b o v e  w e r e  f o u n d  i n  t h r e e  f a t a l  c a s e s  o f  
p u e r p e r a l  s e p s i s .
d o g s  b y  p a r t i a l  r e m o v a l o f  t h e  g l a n d s ,  t h e  a n im a ls ,  
i f  f e d  o n  b r e a d  a n d  m i l k ,  show no t e t a n i c  t e n d e n c y ,  
b u t  i f  g i v e n  m e a t c o n v u l s i o n s  d e v e lo p .  From  t h i s  i t  
w a s a r g u e d  t h a t  t h e  p a r a t h y r o i d s  e i t h e r  t h e m s e lv e s  
w e re  a c t i v e  i n  r e d u c i n g  p r o d u c t s  o f  m e t a b o lis m  to  
e x c r e t a b l e  s u b s t a n c e s ,  o r  t h a t  t h e y  a c t i v a t e d  th e  
l i v e r  i n  t h i s  f u n c t i o n ;  a n d  f u r t h e r ,  t h a t  f a i l u r e  to  
r e d u c e  t h e s e  s u b s t a n c e s  e v id e n c e d  e i t h e r  a  d e f i c i e n t  
a c t i v i t y  o f  t h e  p a r a t h y r o i d s ,  o r  t h a t  a n  e x c e s s i v e  
t a s k  w a s t h r o w n  u p o n  them  r e s u l t i n g  i n  t h e i r  b r e a k  
down a n d  f a i l u r e  t o  f u n c t i o n .
T h a l e r  a n d  A d l e r  m a k in g  u s e  o f  r a t s  a l s o  rem oved  
t h e  p a r a t h y r o i d s  fro m  a l a r g e  nu m b er o f  a n im a ls  an d  
n o t e d  t h e  a p p e a r a n c e  o f  t e t a n y  e x c l u s i v e l y  among th e  
p r e g n a n t  f e m a l e s ,  t h e  o t h e r s  b e in g  u n a f f e c t e d .
3 .  P i t u i t a r y .  I n  a  com m uni c a t i o n  e n t i t l e d  " e c la m p s ia
e v o l u t i o n  a s  a  c a u s a t iv e  f a c t o r "
S . E .  K a r k  h a s  p ro p o u n d e d  a n  in g e n io u s  
t h e o r y  t h a t  a b e r r a t i o n  o f  p i t u i t a r y  f u n c t i o n  i s  
r e s p o n s i b l e  f o r  t h e  d i s e a s e .  He b e l i e v e s  t h a t  th e  e a r l y  
p r o d r o m a l sym ptom s a r e  d ue s o l e l y  to  t h e  o v e r a c t i v i t y  
o f  t h e  a n t e r i o r  l o b e ,  o n  t h e  h orm on e o f  w h ic h  th e  
p h y s i o l o g i c a l  r e q u ir e m e n t s  o f  p r e g n a n c y  n o r m a lly  
d e p e n d , a n d  e m p h a s iz e s  t h e  re s e m b la n c e  b e tw e e n  t h e s e  
p r o d r o m a l sy m p to m s a n d  a c r o m e g a ly .  P r e - e c l a m p t i c  
sy m p to m s, h e  s u g g e s t s ,  a r e  due t o  h y p e r t r o p h y  o f  b o t h  
p a r t s /
p a r t s  o f  t h e  g la n d ,  t h e  I n c r e a s e  i n  s i z e  o f  t h e  g la n d ,  
t h r o u g h  p r e s s u r e  o n  t h e  o p t i c  c h i  a sma, b e in g  r e s p o n s i b l e  
f o r  t h e  v i s u a l  sy m p to m s- T he phenom ena o f  e c la m p s ia  
i t s e l f ,  w h ic h  u s u a l l y  c o i n c i d e  w it h  t h e  o n s e t  o f  
l a b o u r ,  r e s u l t  f ro m  o v e r a c t i v i t y  o f  t h e  p o s t e r i o r  lo b e  
w h ic h  n o r m a l l y  i s  b r o u g h t  i n t o  p l a y  a t  t h i s  t im e .
T h e  c o n v u l s i o n s  a r e  d ue to  i t s  p r e s s o r  a c t i o n  r e s u l t ­
i n g  i n  sp a sm  o f  t h e  c e r e b r a l  b l o o d - v e s s e l s ;  a  s i m i l a r  
e x p l a n a t i o n  f o r  t h e  h i g h  b l o o d - p r e s s u r e  i s  a d d u c e d .  
K a r k  a t t e m p t s  t o  e x p l a i n  t h e  p o s t-m o rt e m  a p p e a r a n c e s  
i n  t h e  v a r i o u s  o r g a n s  a s  t h e  r e s u l t  o f  a g e n e r a l i s e d  
a r t e r i a l  sp a sm  h a v in g  i t s  o r i g i n  i n  o v e r a c t i v i t y  o f  
t h e  p o s t e r i o r  l o b e  o f  t h e  p i t u i t a r y .  He c o n c lu d e s  
" e c l a m p s i a  i s  e s s e n t i a l l y  a  p h y s i o l o g i c a l  p r o c e s s  
o v e r d o n e ,  d u e  t o  a n  e x c e s s  r a t h e r  t h a n  a p e r v e r s i o n  
o f  a n  e s s e n t i a l  p r o d u c t .  Why n a t u r e  s h o u ld ,  i n  th e  
p r o c e s s  o f  g e s t a t i o n  o v e r s h o o t  h e r  m a rk  a n d  t h u s  
d e f e a t  h e r  own a im  i s  d u e to. t h e  c o m p a r a t iv e ly  s h o r t  
e v o l u t i o n a r y  e x p e r i e n c e  s h e  h a 3  h a d  o f  t h i s  h e r  
n e w e s t  e x p e r im e n t  i n  r e p r o d u c t i o n  -  t h e  p l a c e n t a l  
f o r m . "  T h e  h i g h  b lo o d  p r e s s u r e  w h ic h  so f r e q u e n t l y  
a c c o m p a n ie s  t h e  k i d n e y  o f  p r e g n a n c y  ( o c c u r r i n g  a s  a  
r u l e  a t  a  p e r i o d  o f  p r e g n a n c y  w hen a c c o r d in g  to  K a rk  
t h e o r y  t h e  a n t e r i o r  lo b e  i s  a c t i v e  a n d  t h e  p o s t e r i o r  
p a s s i v e ) ,  t h e  f a c t  t h a t  l a b o u r  com m only d o e s n o t  
c o i n c i d e  w i t h  t h e  o n s e t  o f  c o n v u l s i o n s ,  t h a t  symptoms 
r e s e m b l i n g /
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r e s e m b l i n g  t h o s e  o f  e c la m p s ia  a n d  t h e  p r e - e c l a m p t i c  
s t a t e  n e v e r  f o l l o w  t h e  t h e r a p e u t i c  a d m i n i s t r a t i o n  o f  
p i t u i t a r y  e x t r a c t  i n  l a r g e  d o s e s  a n d  o v e r  lo n g  p e r io d s  
f o r  e x a m p le  i n  t h e  t r e a t m e n t  o f  c e r t a i n  t y p e s  o f  
m e n o r r h a g ia ,  a n d  t h e  f a c t  t h a t  e x t r a c t  o f  t h e  p o s t e r i o  
l o b e  o f  t h e  p i t u i t a r y  h a s  a  d i s t i n c t l y  s t i m u l a t i n g  
e f f e c t  o n  t h e  r e n a l  s e c r e t o r y  c e l l s  i n d u c in g  d i u r e s i s  
i n  c o n t r a s t  t o  t h e  o l i g u r i a  o f  e c la m p s ia ,  a r e  a  fe w  
o f  t h e  m any f l a w s  w h ic h  make K a r k ’ s t h e o r y  u n t e n a b le .
4 .  C o r p u s  L u t e m . I n  t h e  s e a r c h  f o r  t h e  f o n s  e t
o r i g o  o f  e c la m p s ia  t h e  c o r p u s  
lu t e u r n  h a s  n o t  e s c a p e d  c a lu m n y .
I n  1 9 0 7  L a m b e r t  a n d  B u s q u e t  a n d  i n  1 9 1 1  Champy and  
G l e y  i n j e c t e d  c o r p u s  lu t e u m  e x t r a c t  i n t o  a n im a ls  an d  
p r o d u c e d  p a r a l y s e s  a n d  c o n v u l s i o n s .  L a t e r ,  D e v r a ig n e  
a n d  C h i r i e  r e p r o d u c e d  t h e i r  e x p e r im e n t s  a n d  c o n c lu d e d  
t h a t  t h e  e f f e c t s  p r o d u c e d  w e re  o f  t h e  n a t u r e  o f  
a n a p h y l a x i s .  W e s t e r m a rk  i n  1919 a d v a n c e d  anew th e  
t h e o r y  t h a t  i n  t h e  c o r p u s  lu t e u m  w as to  b e  fo u n d  th e  
p r i m a r y  s o u r c e  o f  t h e  e c l a m p t i c  p o is o n .  He h a d  b e e n  
im p r e s s e d  w i t h  t h e  r e l a t i v e  f r e q u e n c y  w it h  w h ic h  t o x i c  
sym ptom s a c c o m p a n ie d  h y d a t i d  m o le  (w h ic h  i s  a s s o c ia t e d  
w i t h  e x a g g e r a t e d  l u t e i n  a c t i v i t y )  an d  w it h  t h e  
s e v e r i t y  o f  e c l a m p s ia  w hen i t  d e v e lo p e d  i n  t h e s e  
c a s e s .  H e c o n d u c t e d  a  s e r i e s  o f  e x p e r im e n t s  i n  w h ic h  
c o r p u s  lu t e u m  e x t r a c t  w as i n j e c t e d  i n t o  a n im a ls  a n d  
f o u n d /
f o u n d  t h a t  i n  n o n - p r e g n a n t  a n im a l s ,  w h i l e  r e p e a t e d  
i n j e c t i o n s  u s u a l l y  p r o v e d  f a t a l ,  t h e  p o s t-m o rt e m  
a p p e a r a n c e s  w e re  n e i t h e r  c o n s t a n t  n o r  s u g g e s t iv e  o f  
e c l a m p t i c  l e s i o n s .  I n  p r e g n a n t  a n im a ls ,  h o w e v e r,  h e  
c l a i m s  t h a t  t h e  m i c r o s c o p i c  f i n d i n g s  w e re  i n  e v e r y  
r e s p e c t  s i m i l a r  t o  t h o s e  o f  e c la m p s ia ,  i n  a l l ,  e i g h t ­
e e n  e x p e r im e n t s  w e re  c a r r i e d  o u t ,  t h e  i n j e c t i o n s  w e re  
i n t r a v e n o u s ,  a n d  c o n s i s t e d  o f  3 c c .  o f  f r e s h  c o r p u s  
lu t e u m  s u s p e n d e d  i n  f o u r  t im e s  i t s  v o lu m e  o f  p h y s io ­
l o g i c a l  s a l i n e .  T h e  i n j e c t i o n s  w e re  r e p e a t e d  a t  
i n t e r v a l s  o f  3  -  5 d a y s  a n d  f o u r  i n j e c t i o n s  w e re  
u s u a l l y  s u f f i c i e n t  t o  c a u s e  d e a t h .  W e s t e r m a rk ’ s 
r e s u l t s ,  i n  t h a t  t h e  i n j e c t i o n s  w e re  made i n t r a v e n o u s l y  
a r e  o p e n  t o  q u e s t i o n ,  f o r ,  a s  W e ic h a r d t ,  P i l z  a n d  
o t h e r s  h a v e  sh o w n , i n t r a v e n o u s  i n j e c t i o n s  may p r o v e  
f a t a l  n o t  a s  t h e  r e s u l t  o f  t o x i c  a c t i o n ,  h u t  m e r e ly  
c o n s e q u e n t  o n  t h e  i n t r o d u c t i o n  o f  f r e e  c e l l u l a r  
e le m e n t s  i n t o  t h e  c i r c u l a t i o n .
E x p e r i m e n t s  o f  a  s i m i l a r  n a t u r e  h a v e  r e c e n t l y  
b e e n  c a r r i e d  o u t  b y  M a c k e n z ie  W a l l i s  a n d  E v e r a r d  
W i l l i a m s .  T h e s e  w o r k e r s  u s e d  c l e a r  p r o t e i n - f r e e  
s o l u t i o n s  o f  c o r p u s  lu t e u m  o b t a in e d  fro m  f r e s h l y  
k i l l e d  p i g s  a n d  fro m  hum an o v a i-y  re m o v e d  b y  o p e r a t io n .  
T h e y  r e p o r t  a  s e r i e s  o f  e i g h t  e x p e r im e n t s  i n  w h ic h  
i n j e c t i o n s  w e re  f o l l o w e d  b y  d e f i n i t e l y  t o x i c  r e s u l t s ,  
a n d  p r o d u c e d  l e s i o n s  w h ic h  t h e y  c l a im  to  b e  i d e n t i c a l  
w i t h /
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w i t h  t h o s e  f o u n d  i n  p a t i e n t s  d y in g  o f  e c la m p s ia .
T h e y  a t t r i b u t e  s p e c i a l  s i g n i f i c a n c e  to  t h e  o c c u r r e n c e  
o f  h y p e r c h o l e s t e r a e m i a  d u r in g  p r e g n a n c y ,  e s p e c i a l l y  
a s  t h i s  i n c r e a s e  o c c u r s  a b o u t  t h e  f o u r t h  m onth o f  
g e s t a t i o n ,  a t  a  t im e  w hen t h e  c o r p u s  lu t e u m  i s  m ost  
a c t i v e .  I n j e c t i o n s  o f  c o r p u s  lu t e u m  i n c r e a s e  th e  
c h o l e s t e r o l  c o n t e n t  o f  t h e  b lo o d .  F u r t h e r ,  i n  
e c l a m p s i a ,  m uch h i g h e r  f i g u r e s  a r e  f o u n d  f o r  c h o l e s t ­
e r o l  t h a n  d u r i n g  n o r m a l p r e g n a n c y .  M a c k e n z ie  W a l l i s  
a n d  W i l l i a m s  b e l i e v e  t h a t  t h e  e x c e s s  o f  c h o l e s t e r o l  
r e p r e s e n t s  a n  a t t e m p t  o n  t h e  p a r t  o f  t h e  b o d y to  
n e u t r a l i s e  t h e  t o x i c  s u b s t a n c e s  e l a b o r a t e d  b y  t h e  
c o r p u s  lu t e u m .
M . L .  B o r y  ( 1 9 1 8 )  a t t r i b u t e s  t o  t h e  c o r p u s  lu te u m  
a  d i f f e r e n t  f u n c t i o n  i n  i t s  r e l a t i o n  to  e c la m p s ia .
H e i s  c o n v in c e d  o f  t h e  c o r r e c t n e s s  o f  th e  t h e o r y  
a d v a n c e d  b y  F i e u x  a n d  M a u r ia c ,  who c la im e d  t o  h a v e  
d e m o n s t r a t e d  t h e  p r e s e n c e  o f  s p e c i f i c  t o x i c  b o d ie s  
e l a b o r a t e d  b y  t h e  p l a c e n t a  a n d  o f  e q u a l l y  s p e c i f i c  
a n t i b o d i e s  i n  t h e  b lo o d  o f  p r e g n a n t  women. B o ry  i s  
im p r e s s e d  b y  t h e  c o i n c i d e n t  a n d  p a r a l l e l  d e v e lo p m e n t  
o f  t h e  c o r p u s  lu t e u m  a n d  o f  t h e s e  a n t ib o d ie s  w h ic h  
a r e  f o u n d  i n  g r e a t e s t  c o n c e n t r a t i o n  i n  th e  s e c o n d  
a n d  t h i r d  m o n th s  o f  p r e g n a n c y ,  a n d  a t t r i b u t e s  t o  th e  
c o r p u s  lu t e u m  t h e  f u n c t i o n  o f  m a in t a i n in g  t h e  e q u i­
l i b r i u m  b e t w e e n  t h e s e  a n t i b o d i e s  a n d  t h e  t o x i n s  th e y  
a r e /
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a r e  c a l l e d  f o r t h  t o  s u p p r e s s .  H i s  v ie w ,  t h e r e f o r e ,  
d i f f e r s  e s s e n t i a l l y  fro m  t h a t  o f  W a l l i s  a n d  W il l i a m s  
i n  t h a t  h e  b e l i e v e s  t h a t  l u t e a l  in a d e q u a c y ,  t h r o u g h  
f a i l u r e  t o  p r e s e r v e  t h i s  e q u i l ib r i u m , m a y  r e s u l t  i n  
e c l a m p s i a .  O u r k n o w le d g e  o f  t h e  p h y s io l o g y  o f  t h e  
c o r p u s  lu t e u m  i s  a s  y e t  t o o  s c a n t y  t o  a d m it  o f  
s c i e n t i f i c  c r i t i c i s m  o f  t h e  v ie w s  o u t l i n e d  a b o v e  a s  
t o  t h e  r ô l e  t h i s  o r g a n  may p l a y  i n  e c l a m p s ia .  W h ile  
e x p e r im e n t a l  i n v e s t i g a t i o n  s u g g e s t s  t h a t  t h e  c o r p u s  
lu t e u m  d o e s  c o n t a i n  a  t o x i c  s u b s t a n c e  w h ic h  i n
m o d e r a t e ly  l a r g e  d o s e s  c a u s e s  d e a t h  i n  a n im a ls ,  t h e
’
t h e o r y  t h a t  t o x a e m ia  d e v e lo p in g  i n  t h e  l a t e  s t a g e s  
o f  p r e g n a n c y ,  w hen t h e  c o r p u s  lu t e u m  h a s  a lm o s t  
c o m p l e t e l y  d i s a p p e a r e d ,  s h o u ld  b e  c a u s e d  b y  o v e r ­
a c t i v i t y  o f  t h a t  g l a n d  a p p e a r s  im p r o b a b le .
I V » A MECHANICAL EXPLANATION OF THE O R IG IN  
OF E C L A M P S IA .
B e f o r e  p r o c e e d in g  t o  d i s c u s s  t h e  r e l a t i o n s h i p  o f  
a n a p h y l a x i s  t o  e c l a m p s ia , w h i c h  s e r v e s  a s  a n  i n t r o ­
d u c t i o n  t o  t h e  c o n s i d e r a t i o n  o f  t h e  p l a c e n t a l  t h e o r y ,  
m e n t io n  may b e  made o f  a  v ie w  a d v a n c e d  b y  P a ra m o re  o f  
R u g b y  who h a s  a t t e m p t e d  t o  e x p l a i n  t h e  phenom ena o f  
e c l a m p s ia  a lo n g  m e c h a n ic a l  l i n e s .  P a r a m o r e ’ s c o n ­
c e p t i o n  i s  t h a t  t h e  l e s i o n s  i n  t h e  m a t e r n a l v i s c e r a  
p r e c e d e  a n d  g i v e  r i s e  t o  t h e  t o x a e m ia j h e  r e g a r d s  t h e  
t o x a e m ia  w h ic h  e n d s  i n  e c la m p s ia  s im p ly  a s  a n  a b e r ­
r a t i o n  o f  n o r m a l m e t a b o lis m  a n d  e c la m p s ia  s im p ly  a  
u r a e m ia ,  d i s t i n g u i s h a b l e  fro m  o t h e r  a c u t e  u r a e m ia s  
o n l y  i n  i t s  m e th o d  o f  p r o d u c t i o n .  G iv e n  t h e  m a t e r n a l  
k i d n e y  a n d  l i v e r  l e s i o n s  i t  i s  u n n e c e s s a r y  to  lo o k  
f o r  a  s t r a n g e  t o x i n  a r i s i n g  fro m  e ls e w h e r e , a n d  e v e r y
t h i n g  i n  e c la m p s ia  e x c e p t  t h o s e  l e s i o n s  i s ,  h e  c la im s  
*
e x p l a i n e d .  P a ra m o re  s u g g e s t s  t h a t  t h e  k id n e y  an d  
l i v e r  n e c r o s i s  i s  is c h a e m ic  i n  n a t u r e ,  due t o  a  
s h u t t i n g  o f f  o f  t h e  b lo o d  s u p p l y ,  d e t e r m in e d  b y  a n  
o c c l u s i o n  o f  t h e  c a p i l l a r i e s ,  t h i s  o c c l u s i o n  b e in g  
p r o d u c e d /
*  O t h e r  w o r k e r s  h a v e  b e l i e v e d  t h a t  t h e  m a t e r n a l  
v i s c e r a l  l e s i o n s  w e re  p r im a r y .  L e v e r  i n  18 4 5  
b e l i e v e d  t h a t  p u e r p e r a l  c o n v u l s i o n s  r e s u l t e d  
fro m  -undue p r e s s u r e  o f  t h e  p r e g n a n t  u t e r u s  on  
t h e  r e n a l  v e i n s  c a u s i n g  i n t e r f e r e n c e  w it h  th e  
f u n c t i o n  o f  t h e  k i d n e y .
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p r o d u c e d  n o t  b y  t h r o m b o s is  b u t  b y  p r e s s u r e .  The  
t h r o m b o s is  i s  s e c o n d a r y ,  n o t  p r im a r y ,  t o  t h e  n e c r o s i s .  
T h e  p r e s s u r e  i s  a n  e x a g g e r a t e d  i n t r a - a b d o m i n a l  p r e s s u r e  
p r o d u c e d  i n  c e r t a i n  c a s e s  o f  p r e g n a n c y ,  t o  w h ic h  r i s e s  
i n  p r e s s u r e  in d u c e d  b y  a c t i v i t y  a n d  e s p e c i a l l y  b y  
l a b o u r  a r e  s u p e r a d d e d .  D u r in g  t h e  p e r f o r m a n c e  o f  a  
C a e s a r e a n  s e c t i o n  f o r  e c l a m p s ia ,  w it h  a  m an o m eter i n  
p o s i t i o n ,  P a ra m o re  m ade t h e  f o l l o w i n g  r e a d in g s  o f  
r e c t a l  p r e s s u r e .  B e f o r e  o p e n in g  t h e  abdom en t h e  
p r e s s u r e  w as 3 5  mm. E g .  ( i n  t h e  n o rm a l n o n - p r e g n a n t  
i t  i s  10 mm. H g . ) .  On o p e n in g  t h e  abdom en t h e  abdom­
i n a l  p r e s s u r e  d r o p p e d  t o  30  m m ., a n d  a f t e r  re m o v a l  
o f  t h e  c h i l d  t o  10 mm. I n  a  s e r i e s  o f  p r e g n a n t  women 
i n  whom t h e  i n t r a - a b d o m i n a l  p r e s s u r e  w as g a u g e d  b y  
m e a n s o f  a  m a n o m e te r a n d  p r e s s u r e  b u lb  i n  t h e  re c t u m ,  
two w e re  s u f f e r i n g  fro m  e c l a m p t i c  t o x a e m ia  a n d  i n  
t h e s e  tw o t h e  h i g h e s t  p r e s s u r e s  w e re  f o u n d .
A s  a rg u m e n t s  s u p p o r t i n g  h i s  t h e o r y  P a ra m o re  i n s t a n c e s  
t h e  h i g h  i n c i d e n c e  o f  e c la m p s ia  i n  p r i m i g r á v i d a s ,  i n  
t h e  u n m a r r ie d  b e c a u s e  o f  t i g h t - l a c i n g ,  i n  m u l t i p l e  
p r e g n a n c y ,  i n  h y d r a m in o s ,  i n  c o n c e a le d  a c c i d e n t a l  
h a e m o r r h a g e ,  i n  a l l  o f  w h ic h  t h e  i n t r a - a b d o m in a l  
p r e s s u r e  i s  u n d u ly  h i g h ,  a n d  f i n a l l y  i n  s t r o n g  m u s c u la  
wom en, a n d  a s k s  " a r e  we t o  s u p p o s e  t h a t  t h e  s t r o n g  
m u s c u l a r  t y p e  a r e  s p e c i a l l y  p r o n e  t o  d e v e lo p  s t r a n g e  
t o x i n s  f r o m  p l a c e n t a ,  i n t e s t i n e ,  t h y r o i d ,  o r  b r e a s t  
w h i l e /
34.
w h i l e  t h e  w eak a n d  d i s e a s e d  r e a c t  o t h e r w is e ?  M o re o v e r  
i f  t h e  d i s e a s e  i s  due to  f a i l u r e  o f  c h e m ic a l  a d a p t a ­
t i o n ,  i t  s h o u ld  o c c u r  i n  t h e  e a r l y  r a t h e r  t h a n  i n  
t h e  l a t e r  m o n th s o f  p r e g n a n c y .  T h e r e a l  e x p la n a t io n  
i s  t o  b e  f o u n d  i n  i n t e r f e r e n c e  w it h  v i s c e r a l  m e ta ­
b o l i s m  c a u s e d  b y  t h e  p r e s s u r e  c h a n g e s  i n c i d e n t  to  
p r e g n a n c y . "  Two o b v io u s  f a l l a c i e s  i n  t h e  way o f  
a c c e p t a n c e  o f  t h i s  a t t r a c t i v e  t h e o r y  a r e : -  f i r s t ,  t h a t  
e c l a m p s i a  o c c a s i o n a l l y  d o e s o c c u r  a t  t h e  s i x t h  o r  
s e v e n t h  m o n th  o f  p r e g n a n c y  w hen t h e  in t r a - a b d o m in a l  
p r e s s u r e  m u st b e  l e s s  t h a n  i s  common a t  f u l l  te rm ;  
a n d  s e c o n d ,  t h a t  w i t h  r a p i d l y  g r o w in g  a b d o m in a l  
t u m o u rs  o r  w it h  r a p i d l y  d e v e lo p in g  a s c i t e s  t h e  i n t r a ­
a b d o m in a l t e n s i o n  may b e  a s  h ig h  a3 a t  t h e  f u l l  te rm  
o f  p r e g n a n c y  w it h o u t  t h e  p r o d u c t io n  o f  a n y  symptoms 
s u g g e s t i v e  o f  e c l a m p s i a .  W it h o u t  e m b a rk in g  a t  t h i s  
s t a g e  o f  my t h e s i s  o n  a n y  e x p o s i t i o n  o f  th e  p l a c e n t a  
t h e o r y ,  P a r a m o re * s  f i n d i n g s  w it h  r e g a r d  to  i n c r e a s e d  
i n t r a - a b d o m i n a l  p r e s s u r e  h a v e  t h i s  s i g n i f i c a n c e  t h a t  
s u c h  a  f a c t o r  may p r e d is p o s e  to  v e n o u s  s t a s i s  an d  
c o n s e q u e n t l y  t o  p l a c e n t a l  d e g e n e r a t io n ,  (s e e  p .  1 0 6 )
35
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W h il e  t h e  s u g g e s t i o n  t h a t  e c la m p s ia  i s  o f  t h e  
n a t u r e  o f  a n  a n a p h y l a c t i c  phenom enon h a s  b e e n  p r a c t ­
i c a l l y  d i s c a r d e d ,  i n  v ie w  o f  t h e i r  b e a r in g  o n  some 
a s p e c t s  o f  t h e  p l a c e n t a l  t h e o r y ,  i t  i s  p r o p o s e d  t o  
o u t l i n e  i n  b r i e f  t h e  p r i n c i p l e s  w h ic h  u n d e r l a y  t h i s  
h y p o t h e s i s .  B y  a n a p h y l a x is  i s  u n d e r s t o o d  t h e  s e r i o u s  
a n d  f r e q u e n t l y  f a t a l  a t t a c k ,  m a in ly  c o n v u l s i v e ,  w h ic h  
f o l l o w s  t h e  s e c o n d  i n o c u l a t i o n ,  u n d e r  s p e c i f i c  c o n ­
d i t i o n s  o f  t im e  a n d  q u a l i t y ,  o f  c e r t a i n  c o m p le x  
a lb u m in o u s  s u b s t a n c e s ,  n o t  o f  t h e m s e lv e s  t o x i c  when  
a d m i n i s t e r e d  i n  t h e  same q u a n t i t y  a s  a  s i n g l e  d o se  
( L e i t h  M u r r a y ) .  A lt h o u g h  a n a p h y la x is  i s  n o t  a lw a y s  
a s s o c i a t e d  w it h  c o n v u l s i o n s ,  i t  w as p e r h a p s  i n e v i t a b l e  
t h a t  t h e  c o n v u l s i v e  n a t u r e  o f  e c la m p s ia  s h o u ld  d i r e c t  
a t t e n t i o n  t o  t h e  p o s s i b i l i t y  o f  i t s  b e in g  o f  t h i s  
n a t u r e .  T h e f i r s t  s u g g e s t io n  t h a t  e c la m p s ia  was 
a n a p h y l a c t i c  i n  c h a r a c t e r  w as g i v e n  b y  A n d e rs o n  an d  
R o s e n a u  t o  whom i t  o c c u r r e d  t h a t  t h e  b lo o d  o r  some 
p r o t e i n  s u b s t a n c e s  i n  s o l u t i o n  fro m  t h e  f o e t u s  o r  
p l a c e n t a  m ig h t  f i r s t  s e n s i t i s e  t h e  m o th e r a n d  a  
s u b s e q u e n t  i n t r o d u c t i o n  i n t o  t h e  s y s te m  o f  t h e  m o th e r,  
o f  a  s i m i l a r  s u b s t a n c e  e x p l a i n  t h e  c o n v u l s io n s .
I n /
I n  t h e i r  e x p e r im e n t a l  i n v e s t i g a t i o n s , p r e g n a n t  a n d  
n o n - p r e g n a n t  g u i n e a - p i g s  r e c e i v e d  a f i r s t  a n d , a f t e r  
a n  a p p r o p r i a t e  i n t e r v a l ,  a s e c o n d  i n j e c t i o n  o f  g u in e a -  
p i g  f o e t a l  b l o o d .  T h e i r  r e s u l t s  w e re  i n v a r i a b l y  
n e g a t i v e .  When p l a c e n t a  w h ic h  h a d  b e e n  a l lo w e d  to  
a u t o l y s e  f o r  t h r e e  h o u r s  a t  3 7 . 0 ° C .  w as u s e d ,  a n a p h y ­
l a x i s  w as r e a d i l y  in d u c e d .  L e i t h  M u r r a y ’ s e x p e r im e n t s  
( 1 9 1 0 )  se e m e d  t o  p r o v e  t h a t  i t  w as t h e  a u t o l y t i c  r a t h e r  
t h a n  t h e  p u r e l y  p l a c e n t a l  e le m e n t  w h ic h  p r o d u c e d  th e  
a n a p h y l a x i s .  T h r e e  g u i n e a - p i g s  r e c e i v e d  i n t r a -  
p e r i t o n e a l l y  ■§• c c . ,  1 c c . ,  a n d  2  c c .  r e s p e c t i v e l y  o f  
a  f r e s h  e m u ls io n  o f  g u i n e a - p i g  l i v e r ,  a n d  t h r e e  w eeks  
l a t e r  10 c c .  o f  a  f r e s h  e m u ls io n  o f  g u i n e a - p ig  l i v e r ,  
w it h o u t  o b v io u s  r e s u l t .  On t h e  o t h e r  h a n d  two g u in e a -  
p i g s  r e c e i v i n g  a t  t h e  same i n t e r v a l  o f  t im e  th e  same 
a m o u n ts  o f  l i v e r  w h ic h  h a d  b e e n  a l lo w e d  to  a u t o ly s e  
f o r  2 4  h o u r s  i n  a n  i n c u b a t o r  a t  3 7 . 0 ° C .  shew ed u n ­
d o u b t e d  a n a p h y l a x i s .  T h e is  ( 1 9 1 0 ) ,  L o ckem an  ( 1 9 1 1 ) ,  
a n d  G r a f e r ib u r g h  ( 1 9 1 1 )  e x p e r im e n t e d  o n  t h e  i n j e c t i o n  
o f  f o e t a l  s e ru m  i n t o  p r e g n a n t  a n d  n o n - p r e g n a n t  a n im a l  
a n d  cam e t o  t h e  c o n c l u s i o n  t h a t  t h e  m o th e r was s e n s i ­
t i s e d  d u r i n g  p r e g n a n c y  b y  s m a ll  q u a n t i t i e s  o f  f o e t a l  
p r o t e i n ,  a n d  t h a t  t h e  s u d d e n  i n t r o d u c t i o n  in t o  h e r  
c i r c u l a t i o n  o f  a  q u a n t i t y  o f  f o e t a l  b lo o d  w o u ld  
p r o d u c e  a n  a n a p h y l a c t i c  r e a c t i o n .  T h e y  c la im e d  t h a t  
t h e  l i v e r  a n d  k i d n e y s ,  i n  c a s e s  w h ore d e a t h  f o l lo w e d ,  
p r e s e n t e d /
37.
p r e s e n t e d  l e s i o n s  c h a r a c t e r i s t i c  o f  e c la m p s ia .  
E i s e n r i c h  ( 1 9 1 4 )  o n  t h e  o t h e r  h a n d , a s  th e  r e s u l t s  o f  
p r e v i o u s  i n v e s t i g a t i o n s  h a d  b e e n  i n c o n c l u s i v e ,  
a t t e m p t e d  t o  d e c id e  t h e  q u e s t io n  b y  th e  p a s s i v e  t r a n s ­
m i s s i o n  o f  h y p e r s e n s i t i s a t i o n .  He s e n s i t i s e d  g u in e a -  
p i g s  b y  t h e  i n t r a - p e r i t o n e a l  i n j e c t i o n  o f  m a t e r n a l  
s e ru m 5 a f t e r  2 4 - 3 6  h o u r s  h e  g a v e  a n  in t r a v e n o u s  i n ­
j e c t i o n  o f  f o e t a l  s e ru m . O f f i f t y  g u i n e a - p i g s  t r e a t e d  
i n  t h i s  w a y , f o r t y - o n e  sh ew ed  no sym ptom s, t h e  r e ­
m a in in g  n i n e  sh ew e d  n o n - c h a r a c t e r i s t i c  " p s e u d o -  
a n a p h y l a c t i c "  sym ptom s. S ix t e e n  g u in e a - p ig s  t h a t  h a d  v 
b e e n  t r e a t e d  w it h  t h e  se ru m  o f  e c la m p t ic  m o th e rs  an d  
c h i l d r e n  sh e w e d  t h e  same sym ptom s a s  t h e s e  l a s t .
No a n im a l  d i e d  o f  s h o c k .
T h e  m o st r e c e n t  p a p e r  o n  t h e  s u b j e c t  i s  t h a t  o f  
Z w e i f e l  ( 1 9 2 1 )  who h a s  r e p e a t e d  t h e  e x p e r im e n t s  o f  
G r & f e n b u r g ,  L o c k e m a n , a n d  T h e i s s ,  b u t  w it h  a b s o l u t e l y  
n e g a t i v e  r e s u l t s .  W o r k in g  w it h  g u in e a - p ig s  a n d  
r a b b i t s  h e  f o u n d  t h a t  f o e t a l  se ru m , a n d  serum  fro m  
t h e  p l a c e n t a l  b lo o d  d i d  n o t  s e n s i t i s e  t h e  a n im a ls  o f  
t h e  sam e s p e c i e s .  He g i v e s  r e a s o n s  f o r  n o t  r e g a r d in g  
e c l a m p s i a  a s  a n  a n a p h y l a c t i c  phenom enon, s u c h  a s  i t s  
n o n - o c c u r r e n c e  i n  g u i n e a - p i g s ,  a n d  t h e  u n f a v o u r a b le  
c o n d i t i o n s  f o r  i t s  p r o d u c t i o n  i n  p r e g n a n c y  w h ere  th e  
m o t h e r  i s  c o n s t a n t l y  e x p o s e d  to  f o e t a l  p r o t e i n  and  
s h o u l d  r a t h e r  p a s s  i n t o  a n  a n t i - a n a p h y l a c t i c  s t a t e .
A l t h o u g h /
38.
A lt h o u g h  n e i t h e r  c l i n i c a l l y  n o r  i n  p o s t-m o rt e m  
a p p e a r a n c e s  i s  t h e r e  o t h e r  t h a n  a  s u p e r f i c i a l  re s e m ­
b l a n c e  b e tw e e n  t h e  two c o n d i t i o n s ,  t h e  e v id e n c e  seem s  
t o  b e  c l e a r  t h a t  a n  a n im a l c a n  b e  s e n s i t i s e d  b y  a n  
i n j e c t i o n  o f  p l a c e n t a  fro m  i t s  own s p e c i e s ,  i n  o t h e r  
w o r d s ,  p l a c e n t a  o f  a  s p e c i e s  o n  i n j e c t i o n  i n t o  a 
m em ber o f  t h a t  s p e c i e s  a c t s  e x a c t l y  l i k e  h o r s e  serum  
i n  t h e  g u i n e a - p i g  e x p e r im e n t .  P l a c e n t a  a lo n e  seem s 
t o  h a v e  t h i s  p r o p e r t y ,  f o r  e x a m p le  l i v e r  e x t r a c t  u n d e r  
t h e  sam e c o n d i t i o n s  w i l l  n o t  do s o .  T h e re  i s  a p p a r e n t  
l y  some f a c t o r  i n  t h e  p l a c e n t a  o f  a n y  s p e c ie s  w h ic h  i s  
a l i e n  t o  t h e  b l o o d  o f  t h a t  s p e c i e s .  M u rra y  c la im s  to  
h a v e  p r o v e d  t h a t  p r e g n a n t  a n im a ls  a r e  a l r e a d y  s e n s i ­
t i s e d  t o  p l a c e n t a ,  i . e .  w h e r e a s  i n  a  n o n - p r e g n a n t  
a n im a l  tw o d o s e s  o f  p l a c e n t a l  e x t r a c t  a r e  n e c e s s a r y  to  
p r o d u c e  a n a p h y l a x i s ,  i n  a  p r e g n a n t  a n im a l a s i n g l e  d o se  
( c o r r e s p o n d i n g  t o  t h e  s e c o n d  i n j e c t i o n  o f  h o r s e - s e r u m  
i n  t h e  g u i n e a - p i g )  w i l l  s u f f i c e ,  a n d  d e d u c e s  t h a t  th e  
a n im a l  i s  a c t i v e l y  p r o t e c t i n g  i t s e l f  fro m  s o m e th in g  
i n j u r i o u s  i n  i t s  own p l a c e n t a ,  (a  s u g g e s t io n ,  th e  
s i g n i f i c a n c e  o f  w h ic h  w i l l  a p p e a r  when t h e  p l a c e n t a l  
t h e o r y  o f  e c l a m p s ia  i s  r e v ie w e d ) .  W h ile  t h e  c o n f e r r i n g  
o f  a n a p h y l a x i s  o n  s u c h  a n  a n im a l i s  a n  i n t e r e s t i n g  cor. 
f i r m a t i o n  o f  t h e  f a c t  t h a t  t h e  a n im a l w as s e n s i t i s e d ,  
M u r r a y  a g r e e s  t h a t  fro m  t h e  d i s s i m i l a r i t y  o f  th e  two 
c o n d i t i o n s /
c o n d i t i o n s  e c l a m p s ia  c a n n o t  b e  r e g a r d e d  a s  a n  a n a p h y -
■
l a c t i c  r e a c t i o n ,  a  v ie w  e n d o r s e d  b y  t h e  e x p e r im e n t s  
o f  E i s e n r i c h ,  P e l l a n d e r ,  a n d  R#w* J o h n s t o n e .
T h e s e  o b s e r v a t i o n s  p r e p a r e  t h e  w ay f o r  t h e  c o n ­
s i d e r a t i o n  o f  t h e  p l a c e n t a l  t h e o r y  w h ic h  may b e  s a i d  
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T h e  f a c t  t h a t  e c la m p s ia  a p p e a r s  s o l e l y  d u r in g  o r  
s h o r t l y  a f t e r  p r e g n a n c y  dem ands t h a t  i n  i t s  u l t i m a t e  
s o u r c e  t h e  p o i s o n  m u st b e s o u g h t  i n  t h e  p l a c e n t a  o r  
f o e t u s .  B y t h e  p a s s a g e  o f  f o e t a l  m e t a b o l ic  p r o d u c t s  
i n t o  t h e  m a t e r n a l  c i r c u l a t i o n ,  t h e  f o e t U 3  h a s  f r e q u e n t  
iy b e e n  h e l d  r e s p o n s i b l e .  P e h l i n g  (1 8 9 9 )  a n d  D ie n s t  
( 1 9 0 2 )  a d v a n c e d  t h i s  t h e o r y  a n d  h a v e  h a d  many s u p p o r t ­
e r s .  T h e  a rg u m e n t s  com m only g i v e n  i n  f a v o u r  o f  t h i s  
v ie w  -  t h a t  a  c h i l d  b o r n  o f  a n  e c l a m p t i c  m o th e r may 
i t s e l f  show  s i g n s ,  c l i n i c a l l y  a n d  p o s t -m o rt e m , o f  a  
s i m i l a r  p o i s o n i n g ,  a n d  t h a t  d e l i v e r y  o f  th e  c h i l d ,  
o r  i t s  d e a t h  i n  u t e r o ,  i s  com m only f o l l o w e d  b y  an  
a b a t e m e n t  o f  sym ptom s -  a r e  n o t  c o n v in c in g ,  a n d  a r e
I
o p e n  t o  o t h e r  i n t e r p r e t a t i o n .  I n  t h e  p r e s e n c e  o f  a  
p r o f o u n d  m a t e r n a l  t o x a e m ia  t h e  w o n d e r i s  t h a t  th e  
c h i l d  i s  so  f r e q u e n t l y  b o r n  u n s c a t h e d j  i n t r a - u t e r i n e  
d e a t h  i s  n o t  a lw a y s  f o l l o w e d  b y  a  c e s s a t i o n  o f  c o n ­
v u l s i o n s  j m o r e o v e r  w hen t h e  c h i l d  d i e s  t h e  p l a c e n t a  
co m m o n ly b e co m e s d e t a c h e d  fro m  t h e  u t e r i n e  w a l l ,  so  
t h a t  t h e  ph en o m en o n  g i v e s  e q u a l  s u p p o r t  to  t h e  
p l a c e n t a l /
* F o r  m uch i n f o r m a t i o n  w it h  r e g a r d  t o  t h e  e a r l i e r  
r e s e a r c h e s  o n  t h e  p l a c e n t a l  t h e o r y  I  am in d e b t e d  
t o  H o l l a n d 1s  c r i t i c a l  r e v ie w .
p l a c e n t a l  t h e o r y  o f  o r i g i n ?  t h e  same e x p l a n a t i o n  
o b v i o u s l y  a p p l i e s  t o  t h e  b e n e f i c i a l  e f f e c t s  o f  d e l i v e r y .  
T h e  m o st r e c e n t  a d v o c a t e  o f  t h i s  ( t h e  " f o e t a l " ) h y p o ­
t h e s i s  i s  B o r y  ( 1 9 1 8 )  who r e v ie w s  i n  a  c r i t i c a l  m a n n er  
t h e  t h e o r i e s  f r o m  t im e  to  t im e  a d v a n c e d  i n  f a v o u r  o f  
a  p l a c e n t a l  o r i g i n .  I n  p a r t i c u l a r  h e  d e a l s  w it h  th e  
s p e c i f i c  r e a c t i o n  i n  t h e  m a t e r n a l  t i s s u e s  w h ic h  may 
b e  e l i c i t e d  b y  a n  i n j e c t i o n  o f  p l a c e n t a l  e x t r a c t .
T h i s  r e a c t i o n , w h i c h  w i l l  b e  d e a l t  w it h  m ore f u l l y  i n  
i t s  a p p r o p r i a t e  p l a c e , i s  m ore m a rk e d , a s  shew n b y  th e  
r e s e a r c h e s  o f  F i e u x  a n d  M a u r i a c , i n  t h e  e a r l i e r  m onths  
o f  p r e g n a n c y  a n d  I n  t h e  l a t e r  m o n th s i s  u s u a l l y  a b s e n t ;  
B o r y  t h e r e f o r e  c o n c lu d e s  t h a t  e x a g g e r a t e d  s y n c y t i a l  
a c t i v i t y  i n  a n y  o f  i t s  fo r m s  ( V e i t ,  W e ic h a r d t ,  P i l z ,  
S h e n k  e t c .  ) w h e t h e r  o r  n o t  i t  may a c c o u n t  f o r  th e  
" t o x a e m ia s ” o f  t h e  e a r l i e r  m o n th s c a n n o t  p o s s e s s  
a e t i o l o g i c a l  im p o r t a n c e  a s  r e g a r d s  e c la m p s ia .  The f a c t  
t h a t  n o  r e a c t i o n  c a n  b e  o b t a in e d  i n  t h e  l a t e r  m onths  
a n d  t h a t  i n  e c l a m p s i a ,  p r e m a t u r e  s e n i l i t y  i n  t h e  fo rm  
o f  i n f a r c t s  i s  so  o f t e n  f o u n d ,  s u g g e s t e d  t o  h im  th e  
i d e a  t h a t  e c la m p s ia  r e s u l t e d  fro m  p l a c e n t a l  i n s u f ­
f i c i e n c y  , i n  t h a t  i t  f a i l e d  t o  d e a l  w it h  n o x io u s  f o e t a l  
w a s t e  p r o d u c t s  a n d  a l lo w e d  t h e  m a t e r n a l  o r g a n is m  to  
b e  f l o o d e d  b y  th e m . " L ’ e c la m p s ie  e a t  a u  p l a c e n t a  c e  
q u e  l ' u r e m i e  e s t  a u  v e i n ,  l ’ i c t b r e  g r a v e  a  l a  g la n d  
h e p a t i q u e . ” T h e s t r o n g e s t  a rg u m e n t a g a i n s t  th e  
t h e o r y /
t h e o r y  i s  o f  c o u r s e  t h e  o c c u r r e n c e  o f  e c la m p s ia  i n  
h y d a t i d  m o le  o f  w h ic h  n u m e ro u s c a s e s  h a v e  b e e n  r e c o r d e d ;  
a n d  a s  H o l l a n d  p o i n t s  o u t ,  w hen o n e c o n s i d e r s  t h a t
e c l a m p s ia  u s u a l l y  o c c u r s  i n  p r i m i g r á v i d a s  an d  i n  young  
women a n d  v e s i c u l a r  m o le  i n  m u lt ip a r a e  a n d  o l d e r  women, 
e c l a m p s ia  i n  t h e  l a t e r  m o n th s , a n d  v e s i c u l a r  m ole i n  
t h e  e a r l i e r  m o n th s , i t  f o l l o w s  t h a t  t h e  i n c id e n c e  o f  
e c l a m p s ia  a s s o c i a t e d  w i t h  h y d a t id  m o le  i s  r e l a t i v e l y  
g r e a t .  W h i t r i d g e  W i l l i a m s ,  h o w e v e r, d e n ie s  t h a t  t h i s  
c o n t e n t i o n  i s  w e l l  fo u n d e d ,  a s  i t  i s  q u it e  c o n c e iv a b le  
t h a t  t h e  m e t a b o l i c  p r o c e s s e s  i n c i d e n t  to  t h e  c o n tin u e d !  
g r o w t h  o f  t h e  c h o r i o n i c  v i l l i  may b e p r a c t i c a l l y  
i d e n t i c a l  w i t h  t h o s e  o f  t h e  n o rm a l f o e t u s .
W hen E h r l i c h  p ro p o u n d e d  h i s  s i d e - c h a i n  t h e o r y  o f  
im m u n it y ,  t h i s  c o n c e p t io n  w as e a g e r l y  s e iz e d  b y  V e i t  
a n d  h i s  s c h o o l  a n d  u p o n  i t  t h e y  b a s e d  a n  e la b o r a t e  
s t r u c t u r e ,  f o u n d e d  u p o n  n u m e ro u s c l i n i c a l  a n d  e x p e r i ­
m e n t a l i n v e s t i g a t i o n s . *  V e i t  ( 1 9 0 1 )  b e l i e v e d  t h a t  
d u r i n g /
# S c h m o r l w a s t h e  f i r s t  t o  p o in t  o u t  t h a t  i n  e c la m p s ia ,  
t h e  p r e s e n c e  o f  t h e  p l a c e n t a l  c e l l s  i n  t h e  v e s s e l s  
o f  t h e  l u n g  w a s a  c o n s t a n t  f e a t u r e .  He a t  f i r s t  
a f f i r m e d  t h a t  t h e y  w e re  a  f e a t u r e  p e c u l i a r  to  
e c l a m p s ia  a n d  w e re  n e v e r  f o u n d  o t h e r w is e .  L a t e r ,  
h o w e v e r ,  h i s  v ie w s  w e re  m o d if ie d ;  o u t  o f  150 c a s e s  
o f  p r e g n a n c y  i n  w h ic h  t h e y  w e re  p r e s e n t ,  o n ly  83  
w e re  e c l a m p t i c s ,  so  t h a t  t h e y  w e re  r e l a t i v e l y  common 
i n  women d y i n g  f r o m  c a u s e s  o t h e r  t h a n  e c la m p s ia .
T h e y  w e re  m a r k e d ly  a b u n d a n t  i n  two c a s e s  o f  a b o r t io n  
a t  t h e  2 n d  m o n th  who d ie d  o f  s e p s i s .  I t  i s  now 
know n t h a t  t h i s  " Z o t t e n d e p o r t a t i o n "  i s  com m only  
f o u n d  i n  p r e g n a n c y  b o t h  n o rm a l a n d  a b n o rm a l,  b u t  i t  
w as S c h m o r l ’ s  d i s c o v e r y  w h ic h  r e a l l y  g a v e  V e i t  th e  
i n i t i a l  i d e a  o f  f o r m u l a t i n g  h i s  " p l a c e n t a l  t h e o r y  
o f  e c l a m p s i a .
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d u r i n g  p r e g n a n c y  m in u t e  p o r t i o n s  o f  p l a c e n t a l  v i l l i  
w e re  c o n s t a n t l y  " d e p o r t e d ” i n t o  t h e  m a t e r n a l  b lo o d  
s t r e a m  a n d  w e re  t h e r e  d i s s o l v e d  b y  t h e  b lo o d  f l u i d s  o f  
t h e  m o t h e r .  T h e h y p o t h e t i c a l  s o l v e n t  h e  c a l l e d  a 
l y s i n ,  o r  m o re s p e c i f i c a l l y  a  s y n c y t i o l y s i n .  U n d e r  
n o r m a l c o n d i t i o n s  t h i s  s e q u e n c e  w as p h y s i o l o g i c a l ,  
b u t  w h e re  a n  u n d u e  q u a n t i t y  o f  v i l l o u s  fr a g m e n t s  was 
d e p o r t e d  i n t o  t h e  m a t e r n a l  b lo o d  s t re a m , t h e  s y n c y t i o -  
l y s i n s  b e i n g  i n s u f f i c i e n t  to  d e a l  w it h  them , t h e y  
a c t e d  o n  t h e  m a t e r n a l  o r g a n is m  a 3  a n  u n n e u t r a l i s e d  
t o x i n ,  p r o d u c i n g  a c c o r d i n g  t o  th e  d e g re e  o f  e x c e s s  o f  
p l a c e n t a l  c e l l s  o v e r  s y n c y t i o l y s i n ,  v a r y i n g  d e g r e e s  
o f  t o x a e m ia .  I n  s u p p o r t  o f  h i s  v ie w  V e i t  a n d  S h o lt e r  
( 1 9 0 2 )  f o u n d  t h a t  se ru m  d ra w n  fro m  r a b b i t s  i n t o  w hose  
p e r i t o n e a l  c a v i t y  h a d  b e e n  in t r o d u c e d  p i e c e s  o f  f r e s h  
hum an p l a c e n t a  d e p r iv e d  a s  f a r  a s  p o s s i b l e  o f  a l l  
f o e t a l  a n d  m a t e r n a l  b lo o d  a g g l u t i n a t e d  a n d  p a r t i a l l y  
d i s s o l v e d  a  s u s p e n s i o n  o f  human p l a c e n t a l  c e l l s .
A s c o l i  ( 1 9 0 2 )  a n d  W e ic h a r d t  ( 1 9 0 2 )  w o r k in g  on  
t h e  sam e g e n e r a l  p r i n c i p l e s  a s  t h o s e  o f  V e i t  o f f e r e d  
d i f f e r e n t  i n t e r p r e t a t i o n s *  A s c o l i  p r e p a r e d  a r t i f i c i a l  
e y n c y t i o l y s i n s  w h ic h  o n  i n j e c t i o n  in t o  a n im a ls  p r o ­
d u c e d  m a rk e d  n e r v o u s  p h e n o m e n a , a n d  c o n c lu d e d  t h a t  
e c l a m p s ia  r e s u l t e d  n o t  fro m  a n  e x c e s s  o f  c i r c u l a t i n g  
p l a c e n t a  c e l l s  b u t  fro m  o v e r - p r o d u c t i o n  o f  th e  l y t i c  
s u b s t a n c e s  e v o k e d  t o  d i s s o l v e  them . I t  i s  o f  s i g n i f i  
c a n c e  h o w e v e r ,  t h a t  i t  w as o n l y  when th e  seru m  was 
i n j e c t e d /
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i n j e c t e d  s u b d u r a l l y  t h a t  a n y  e f f e c t  c o m p a ra b le  to  
e c l a m p s ia  w a s p r o d u c e d ,  i n t r a v e n o u s  a n d  s u b c u t a n e o u s  
i n j e c t i o n s  b e i n g  in n o c u o u s .  W e ic h a r d t  o n  th e  o t h e r  
h a n d  e x p l a i n e d  t h e  m e ch a n ism  a s  s i m i l a r  t o  t h a t  fo u n d  
i n  c e r t a i n  b a c t e r i a l  d i s e a s e s .  He a g r e e d  t h a t  
s y n c y t i o l y s i n s  w e re  fo rm e d  b o t h  e x p e r im e n t a l l y  an d  
i n  p r e g n a n c y ,  a n d  t h a t  p l a c e n t a l  e le m e n t s  c i r c u l a t i n g  
i n  t h e  b l o o d  w e re  d e s t r o y e d  b y  them , b u t  s u g g e s t e d  
t h a t  e c l a m p s ia  w as c a u s e d  b y  e n d o t o x in s  l i b e r a t e d  b y  
t h e  c y t o l y s i s  o f  p l a c e n t a  c e l l s .  T h e se  t o x i n s  h e  
t e r m e d  s y n c y t i o t o x i n s .
W e i c h a r d t ^  a c c o u n t  o f  h i s  e x p e r im e n t s  a n d  r e ­
s u l t s  i s  t h e  r e v e r s e  o f  c o n v in c in g , a n d  W orm ser ( 1 9 0 4 ) ,  
P o l i a k  ( 1 9 0 4 ) ,  a n d  L ie p m a n n  ( 1 9 0 S )  who r e p e a t e d  them , 
o b t a i n e d  u n i f o r m l y  n e g a t i v e  r e s u l t s .  I n  L ie p m a n n 's  
e x p e r im e n t s  c o t y l e d o n s  w e re  a s e p t i c a l l y  re m o v e d  fro m  
t h e  p l a c e n t a  a n d  p l a c e d  i n  a s t e r i l e  b o w l w it h  s t e r i l e  
s a l t  s o l u t i o n .  T h e  p i e c e s  w e re  t h e n  p a s s e d  t h ro u g h  
a  s t e r i l e  m in c in g - m a c h in e  a n d  f i n a l l y  f i l t e r e d  th ro u g h  
a f i n e  s i e v e .  T h e  r e s u l t i n g  e m u ls io n  was w a sh e d  
r e p e a t e d l y  i n  s t e r i l e  s a l t  s o l u t i o n  u n t i l  a l l  b lo o d  
h a d  a s  f a r  a s  p o s s i b l e  b e e n  re m o v e d . The i n t r a -  
p e r i t o n e a l  i n j e c t i o n  i n t o  r a b b i t s  o f  l a r g e  d o s e s  o f  
t h e  e m u ls io n  p r o d u c e d  a l b u m i n u r ia  i n  two c a s e s  o n ly ,  
o u t  o f  s i x t e e n ,  i t s  a p p e a r a n c e  i n  t h e s e  two c a s e s  
b e i n g /
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b e i n g  a t t r i b u t e d  m e r e ly  t o  t h e  p r e s e n c e  o f  e x c e s s  o f  
p r o t e i n  a n d  n o t  r e g a r d e d  a s  a  t o x i c  phenom enon.
On t h e  o t h e r  h a n d  L ie p m a n n  p o in t e d  o u t  a new  
p h e n o m e n o n . He p r e p a r e d  a  s p e c i f i c  seru m  b y  i n j e c t i n g  
a n  e m u ls io n  o f  p l a c e n t a l  c e l l s  i n t o  t h e  p e r i t o n e a l  
c a v i t y  o f  r a b b i t s  a n d  d e d u c e d  t h e  p r e s e n c e  o f  s p e c i f i c  
p l a c e n t a l  a n t i b o d i e s  b y  t e s t i n g  t h i s  serum  a g a in s t  
hum an p l a c e n t a l  e x t r a c t ,  a  p r e c i p i t i n  r e s u l t i n g .
To m e et t h e  o b j e c t i o n  t h a t  t h e  p r e c i p i t i n  i n d i c a t e d  
m e r e ly  a  g e n e r a l  hum an s p e c i e s  r e a c t i o n ,  i n  a s e c o n d  
s e r i e s  o f  e x p e r im e n t s  h e  re m o ve d  th e  p r e c i p i t a t e  
r e s u l t i n g  f r o m  t h e  a d d i t i o n  o f  human b lo o d  se ru m  and  
t h e n  o b t a i n e d  a  f u r t h e r  p r e c i p i t a t e  w it h  p l a c e n t a l  
e x t r a c t  ( p a r t i a l  p r e c i p i t a t i o n ) .  T h is  s p e c i f i c  
p r e c i p i t i n  r e a c t i o n ,  t o g e t h e r  w it h  th e  c o n s t a n t  
p r e s e n c e  d u r i n g  p r e g n a n c y  o f  p l a c e n t a l  c e l l s  i n  th e  
m o t h e r ’ s  c i r c u l a t i o n  s u g g e s t e d  to  L ie p m a n n  t h a t  h e  
h a d  d i s c o v e r e d  a  se ru m  t e s t  f o r  t h e  d ia g n o s is  o f  
p r e g n a n c y .
T h e  o b s e r v a t i o n s  o f  K a w a so y e  (1 9 0 4 )  seem ed to  
l e n d  f u r t h e r  s u p p o r t  t o  t h e  v ie w  t h a t  th e  s y n c y tiu m  
a c t e d  a s  a  t o x i n  w i t h i n  t h e  m a t e r n a l o r g a n is m  and t h a t  
i t  s e r v e d  t o  in d u c e  t h e  p r o d u c t io n  o f  s p e c i f i c  a n t i ­
b o d i e s .  T h i s  w o r k e r  p l a c e d  human p l a c e n t a l  c e l l s  i n  
t h e  s e ru m  o f  p r e g n a n t  women a n d  o b t a in e d  a  c lo u d y  
p r e c i p i t a t e  a n d  p a r t i a l  d i s s o l u t i o n  o f  th e  c e l l s ,  a  
r e a c t i o n  w h ic h  a p p e a r e d  t o  i n d i c a t e  t h e  p r e s e n c e  o f  a /
a  l y s i n  i n  t h e  b lo o d  o f  g r a v i d  women. The p r e c i p i t i n  
r e a c t i o n  w as n e g a t i v e  w it h  t h e  se ru m  o f  n o n -p re g n a n t  
women a n d  o f  m a le s .
W hen f i n a l l y  F r e u n d  ( 1 9 0 7 )  a s  t h e  r e s u l t  o f  a  
l a r g e  s e r i e s  o f  e x p e r im e n t s  a n n o u n c e d  t h a t  th e  i n j e c ­
t i o n  i n t r a v e n o u s l y  o f  p l a c e n t a l  e x t r a c t  c a u s e d  th e  
d e a t h  o f  r a b b i t s  p r e c e d e d  b y  c o n v u l s iv e  s e i z u r e s  an d  
a t t e n d e d  w i t h  w id e s p r e a d  t h r o m b o s is ,  h i s  o b s e r v a t io n s  
a p p a r e n t l y  c o n f i r m i n g  t h e  r e s u l t s  o f  W e ic h a r d t  an d  
P i l z ,  t h e  c h a i n  o f  e v id e n c e  seemed- c o m p le t e . M ean­
w h i l e ,  h o w e v e r ,  d o u b t in g  v o i c e s  w e re  h e a r d ,  and  
s u b s e q u e n t l y  t h e  w h o le  c o u r s e  o f  e x p e r im e n t a l r e s e a r c h  
w a s o f  a n  a d v e r s e  n a t u r e  a n d  a p p e a r e d  to  shew t h a t  
a l t h o u g h  a  d e f i n i t e  s p e c i e s  r e a c t i o n  u n d o u b t e d ly  
e x i s t e d  a n d  c o u l d  b e  d e m o n s t r a t e d  b y  b i o l o g i c a l  t e s t s ,  
o r g a n  o r  c e l l  s p e c i f i c i t y  ( a s ,  f o r  i n s t a n c e ,  a p a r t i c ­
u l a r  l y s i n  o r  p e r c i p i t i n  f o r  p l a c e n t a ,  l i v e r  o r  k id n e y  
c e l l s )  b e ca m e  m o re a n d  m ore p r o b le m a t ic .
1 .  L ie p m a n n  ! s  w o rk  w as a d v e r s e l y  c r i t i c i s e d  b y  
O p i t z  who a t t r i b u t e d  L ie p m a n n 1s f a i l u r e  to  o b t a in  
p o s i t i v e  r e s u l t s  w it h  h i s  i n j e c t i o n s  to  th e  re p e a t e d  
w a s h in g  a n d  m in c in g  o f  t h e  p l a c e n t a ,  a p r o c e e d in g  
p r o b a b l y  r e s u l t i n g  i n  m uch l o s s  o f  s y n c y t iu m . O p it z  
re m o v e d  b l o o d  fro m  th© p l a c e n t a  b y  p a s s in g  s a l t  
s o l u t i o n  t h r o u g h  t h e  u m b i l i c a l  a r t e r i e s  u n d e r  p r e s s u r e  
o f  o n e  a n d  a  h a l f  m e t r e s  o f  w a t e r ,  th e  s u p e r f i c i a l  
l a y e r /
l a y e r  o f  t h e  d e c id u a  w as t h e n  s h a v e d  o f f  a n d  t h e  
r e m a i n in g  p l a c e n t a  g r o u n d  i n  a m o r t a r  w it h  s t e r i l e  
s a l t  s o l u t i o n *  a  " s p e c i f i c  serum " was t h e n  p r e p a r e d  
b y  t h e  i n t r a p e r i t o n e a l  i n j e c t i o n  i n t o  a n im a ls  o f  t h i s  
e m u l s io n .  He c o m p le t e ly  f a i l e d  to  o b t a in  a  d i s t i n c t i v e  
p r e c i p i t i n  o n  a d d in g  se ru m  o f  p r e g n a n t  women to  t h i s  
s p e c i f i c  s e ru m . He c o u l d  d e t e c t  no d i f f e r e n c e  i n  t h e  
r e a c t i o n  g i v e n  b y  se ru m  o f  p r e g n a n t  women, o f  e c la m p -  
t i c s ,  o f  n o n - p r e g n a n t  women, o f  f o e t u s e s  a n d  o f  men.
g .  W o rm s e r a s  t h e  r e s u l t  o f  n u m e ro u s e x p e r im e n t s  
e x p r e s s e d  h i m s e l f  i n  t o t a l  d is a g re e m e n t  w it h  th e  
r e s u l t s  c l a i m e d  b y  V e i t ,  A s c o l i ,  W ie c h a r d t ,  and  
L ie p m a n n . W o rm se r c a r r i e d  o u t  two s e t s  o f  e x p e r im e n t s .  
I n  t h e  f i r s t  h e  p r e p a r e d  t h e  s p e c i f i c -  serum  b y  i n j e c t ­
i n g  p l a c e n t a l  e x t r a c t  m a n u f a c t u r e d  a c c o r d in g  to  
L ie p m a n n ’ s  t e c h n i q u e ;  i n  t h e  s e c o n d  s e r i e s  t h e  p la c e n ­
t a l  e m u ls io n  w a s p r e p a r e d  b y  t h e  m ethod a d v o c a t e d  
b y  O p i t z .  T h e  e x p e r im e n t s  o f  V e i t ,  A s c o l i ,  W e ic h a r d t  
a n d  L ie p m a n n  w e re  r e p e a t e d  u s i n g  b o t h  t y p e s  o f  
p l a c e n t a l  e x t r a c t s .  T h e r e s u l t s  o b t a in e d  b y  t h e s e  
o b s e r v e r s  w e re  c r i t i c i s e d  a s  f o l l o w s . -
( a )  V e i t ’ s  t h e o r y . On g e n e r a l  g ro u n d s  u n t e n a b le ;  i f  
e c l a m p s ia  w e re  a  d i r e c t  p o i s o n in g  b y  e x c e s s  o f  
s y n c y t iu m  o v e r  s y n c h y t i o l y s i n  i t  s h o u ld  b e  p o s s i b l e  
t o  p r o d u c e  i t  i n  e v e r y  p r e g n a n t  a n im a l b y  i n j e c t i o n  
o f  p l a c e n t a l  c e l l s  o f  a  c o r r e s p o n d in g  s e r i e s ;  b u t
p r e g n a n t /
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p r e g n a n t  a n im a ls  a r e  n o t  m ore a f f e c t e d  b y  s u c h  an  
i n j e c t i o n  t h a n  n o n - p r e g n a n t  f e m a le s  a n d  m a le s .  i n  
a d d i t i o n  u n i f o r m l y  n e g a t i v e  r e s u l t s  w e re  o b t a in e d  i n  
a t t e m p t in g  t o  p r o d u c e  s y n c y t i o l y s i s  i n  v i t r o .
( b )  A s c o l i 1 s  t h e o r y . I f  e c la m p s ia  w e re  due to  a n  
e x c e s s  o f  s y n c y t i o l y s i n s ,  t h e  se ru m  o f  an e c la m p t ic  
p a t i e n t  s h o u ld  c a u s e  c y t o l y s i s  i n  v i t r o  o f  f r e s h  
hum an p l a c e n t a l  c e l l s ;  s u c h  w as n o t  th e  c a s e .  M o reove  
A s c o l i * s  e x p e r im e n t s  w e re  v a l u e l e s s ,  a n d  i n  r e p e a t in g  
them  W o rm s e r o n l y  o b t a in e d  o n e p o s i t i v e  r e s u l t  o u t  o f  
s i x  w h e re  t h e  i n j e c t i o n  w as s u b d u r a l,  i n  t h i s  c a s e  
d e a t h  b e i n g  d u e  to  a  d i r e c t  c e r e b r a l  i n j u r y  fro m  th e  
c a n u l a .  ( c )  W e j o h a r d f s  ws y n c y t i o t o x i n "  t h e o r y . 
R e p e a t e d  f i f t e e n  t im e s  w it h  u n i f o r m l y  n e g a t iv e  r e ­
s u l t s .  ( d )  L ie p m a n n f B p r e c i p i t i n  r e a c t i o n . No d i f ­
f e r e n c e  c o u l d  b e  d e t e c t e d  b e tw e e n  t h e  a c t i o n  o f  
s p e c i f i c  a n d  n o r m a l s e r a .
3 .  P o l i a k  ( 1 9 0 4 )  a n d  A r o n s o n  ( 1 9 0 5 )  b o t h  f a i l e d  
t o  d e t e c t  s y n c y t i o l y s i s  a n d  p r e c i p i t a t i o n  w it h  s p e c i f i  
s e r a ,  a n d  P o l i a k  r e p e a t e d  W e ic -h a rd t ’ s e x p e r im e n t s  w it h  
u n i f o r m l y  n e g a t i v e  r e s u l t s .
4 .  A n  im p o r t a n t  c o m m u n ic a t io n  w as p u b l is h e d  i n  
1 9 0 7  b y  R . T .  F r a n k  who im m u n is e d  r a b b i t s  a g a i n s t  human 
p l a c e n t a l  e m u l s io n  u s i n g  t h r e e  d i f f e r e n t  e x t r a c t s  
p r e p a r e d  f r o m  p l a c e n t a ;  ( a )  a  m a c e r a t io n  o f  human 
p l a c e n t a  m ade a s  b l o o d l e s s  a s  p o s s i b l e  b y  w a s h in g  w it h  
l a r g e /
l a r g e  q u a n t i t i e s  o f  n o rm a l s a l i n e  s o l u t i o n ;  ( b )  a
m a c e r a t i o n  o f  hum an p l a c e n t a  made b l o o d - f r e e  b y
w a s h in g  i n  p l a i n  r u n n in g  w a t e r ;  ( c )  a s o l u t i o n  o f
*
n u c l e o - p r o t e i d  f r o m  hum an p l a c e n t a .  W it h  t h e s e  s e r a  
a l l  t h e  t e s t s  p r e v i o u s l y  e m p lo y e d  i n d i v i d u a l l y  b y  
o t h e r  i n v e s t i g a t o r s  w e re  c a r r i e d  o u t  ( p r e c i p i t a t i o n ,  
a g g l u t i n a t i o n ,  h a e m o l y s i s ,  c y t o l y s i s  a g a i n s t  p l a c e n t a l  
c e l l s )  u p o n  p l a c e n t a l  e x t r a c t s ,  human b lo o d  se ru m ,  
s e ru m  o b t a i n e d  f r o m  t h e  u m b i l i c a l  c o r d  b lo o d  a n d  fro m  
r e t r o p l a c e n t a l  b l o o d ,  u r i n e  fro m  p r e g n a n t  women w it h  
a n d  w i t h o u t  a lb u m e n  e t c .  I n  a d d i t i o n  t h e  B o r d e t -  
G e n g o u  r e a c t i o n  (c o m p le m e n t f i x a t i o n  t e s t )  w as u s e d  
f o r  t h e  f i r s t  t im e  i n  t h i s  c o n n e c t io n ,  b e c a u s e  i t  was 
r e g a r d e d  a s  e v e n  m o re  d e l i c a t e  t h a n  t h e  p r e c i p i t i n  
r e a c t i o n .  F r a n k ' s  r e s u l t s  c o n s t i t u t e  a d am ag ing  
c r i t i c i s m  o f  t h e  o b s e r v a t i o n s  o f  V e i t  a n d  h i s  c o -  
w o r k e r s ,  f o r  a l l  t h e  t e s t s  sh ew e d  t h a t  when a n y  
p o s i t i v e  r e a c t i o n  wa3 o b t a in e d ,  i t  w as a  " g e n e r a l  
hum an" s p e c i e s  r e a c t i o n ,  b u t  t h a t  n o t  t h e  s l i g h t e s t  
e v id e n c e  o f  a  s p e c i f i c  p l a c e n t a l  r e a c t i o n  c o u ld  b e  
f o u n d ;  h e  c o n c l u d e d  t h a t  " h e  f e l t  j u s t i f i e d  i n  m a k in g  
a  p o s i t i v e  s t a t e m e n t  t h a t  no e x p e r im e n t a l  p r o o f  o f  a 
s p e c i f i c /
* P l a c e n t a l  n u c l e o - p r o t e i d  w as u s e d  b e c a u s e  B e eb e  a n d  
B i e r r y  a n d  P e t t i t  h a d  sh ew n  t h a t  i f  th e  n u c l e o -  
p r o t e i d  p r e p a r e d  f r o m  c e l l s ,  i n s t e a d  o f  t h e  c e l l s  
t h e m s e l v e s ,  w as i n j e c t e d ,  a  se ru m  w as o b t a in e d ,  
w h ic h  w a s m uch m o re  s h a r p l y  s p e c i f i c  a n d  g a v e  much 
l e s s  o f  a  " g e n e r a l  hum an" r e a c t i o n .
s p e c i f i c  p l a c e n t a l  immune r e a c t i o n  c o u l d  b e  dem ons­
t r a t e d  b y  o u r  p r e s e n t  b i o l o g i c a l  m e t h o d s " .
F r a n k ' s  o b s e r v a t i o n s  w e re  a p p a r e n t l y  c o n f ir m e d  
b y  t h e  w o rk  o f  F r a h k l  (1 9 0 9  ) a n d  l a t e r  b y  S c h e n k  ( 1 9 1 0 )  
F r a n k l ' s  i n v e s t i g a t i o n s  c o n s i s t e d  o f  a  s e r i e s  o f  
e x p e r im e n t s ,  i n  s u b s t a n c e  i d e n t i c a l  w it h  t h o s e  o f  
F r a n k ,  a n d  w i t h  t h e  same n e g a t i v e  o u tc o m e . F u r t h e r ,  
h e  e m p lo y e d  t h e  W a sse rm a n n  r e a c t i o n ,  u s i n g  t h e  b lo o d  
s e ru m  o f  p a t i e n t s  a s  a m b o c e p to r a n d  p l a c e n t a  a s  
a n t i g e n .  S c h e n k  a l s o  made u s e  o f  t h e  co m p le m e n t-  
f i x a t i o n  t e s t  w i t h  p l a c e n t a  a s  a n t ig e n  a n d  f a i l e d  to  
f i n d  e v id e n c e  o f  a  s p e c i f i c  p l a c e n t a l  a n t ib o d y .
T h e  n e g a t i v e  r e s u l t s  j u s t  e n u m e ra te d  a lm o s t  
s u f f i c e d  t o  r e n d e r  u n t e n a b le  V e i t ’ s  h y p o t h e s is  t h a t  
e c l a m p s ia  w a s d u e  t o  a  s p e c i f i c  p l a c e n t a l  t o x i n .  One 
o t h e r  s y m p to m -c o m p le x  h o w e v e r re m a in e d  to  b e  a c c o u n t e d  
f o r .  T h i s  w as t h e  o c c u r r e n c e  o f  c o n v u l s io n s  f o l l o w i n g  
i n t r a v e n o u s  i n j e c t i o n  o f  p l a c e n t a l  e x t r a c t ,  s u c h  a s  
w e re  o b t a i n e d  b y  W e ic h a r d t  a n d  F r e u n d .  W e ic h a r d t  
a n d  h i s  s u p p o r t e r s  b e l i e v e d  t h a t  t h e  w id e s p r e a d  
t h r o m b o s is  f o u n d  p o s t - m o r t e m  r e s u l t e d  fro m  a s p e c i a l  
t o x i n  e l a b o r a t e d  b y  t h e  p l a c e n t a .  1» M a th e s (1 9 0 8 )  
c r i t i c i s i n g  F r e u n d 's  o b s e r v a t i o n s  w as a b le  to  shew t h a  
t h e  c o n c e n t r a t i o n  o f  t h e  e x t r a c t  a n d  t h e  r a t e  o f  i t s  
i n j e c t i o n  h a d  c o n s i d e r a b l e  i n f l u e n c e  o n  t h e  p r o d u c t io n  
o f  i n t r a v a s c u l a r  c o a g u l a t i o n ,  a n d  w h i l e  a g r e e in g  t h a t  
p l a c e n t a l /
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p l a c e n t a l  e x t r a c t  h a d  t o x i c  p r o p e r t i e s  w as a b l e  t o
'
p r e v e n t  t h r o m b o s is  b y  d i l u t i o n  a n d  s lo w  i n j e c t i o n .
2 .  E n g ls m a rm  a n d  S l a d e ,  ( 1 9 0 9 )  h o w e v e r,  fro m  a l a r g e  
s e r i e s  o f  e x p e r im e n t s  d e n ie d  t h a t  t h e  r a t e  o f  i n -  
j e c t i o n  a f f e c t e d  t h e  r e s u l t .  T h e y  a f f i r m e d  t h a t  t h e  
c h i e f  e f f e c t ,  a n d  t h a t  a  t o x i c  o n e ,  w as a  w id e s p r e a d  
i n t r a v a s c u l a r  c o a g u l a t i o n ;  a n d  t h a t  d e a t h ,  w hen i t  
o c c u r r e d  wa3 due t o  t h i s  a lo n e  t h e y  a t t e m p t e d  to  
d e m o n s t r a t e  b y  i n t r o d u c i n g  a lo n g  w it h  a f a t a l  d o s e  o f  
p l a c e n t a l  e x t r a c t  a  q u a n t i t y  o f  h i r u d i n  ( l e e c h  e x t r a c t )  
t o  p r e v e n t  v a s c u l a r  c o a g u l a t i o n ;  o u t  o f  f o u r t e e n  
a n im a ls  t h u s  i n j e c t e d  o n l y  two d ie d ,  o n e  fro m  a i r  
e m b o lis m . 3 .  L i c h t e n s t e i n  ( 1 9 0 9 )  d e n ie d  a l t o g e t h e r  
t h e  t o x i c i t y  o f  p l a c e n t a l  e x t r a c t  a n d  o f f e r e d  a  
d i f f e r e n t  e x p l a n a t i o n  f o r  t h e  o c c u r r e n c e  o f  t h r o m b o s is .  
H e o b t a i n e d  a n  e m u ls io n  o f  p l a c e n t a  b y  g r i n d i n g  i t  i n  
a  m o r t a r  a n d  p a s s i n g  i t  t h r o u g h  a s e r i e s  o f  s i e v e s  
o f  g r a d u a t e d  t e x t u r e ;  w h e re  a  v e r y  f i n e  s i e v e  w as u s e d  
n o  r e s u l t  f o l l o w e d ,  w it h  o n e  l e s s  f i n e  w id e s p r e a d  
i n t r a v a s c u l a r  c o a g u l a t i o n  w as t h e  r e s u l t .  M o re o v e r  
t h i s  l a t t e r  o c c u r r e n c e  c o u l d  b e  e x a c t l y  r e p r o d u c e d  b y  
t h e  i n t r a v e n o u s  i n t r o d u c t i o n  o f  i n o r g a n i c  p a r t i c l e s  
( a  s u s p e n s io n  o f  f i n e  c l a y  w as u s e d ) .  L i c h t e n s t e i n  
c o n c l u d e d  t h e r e f o r e  t h a t  d e a t h ,  w hen i t  o c c u r r e d ,  w as  
p r o d u c e d  p u r e l y  b y  f o r e i g n  b o d y  e f f e c t ,  t h r o u g h  t h e  
o c c u r r e n c e  o f  m u l t i p l e  e m b o li f o l l o w e d  b y  t h r o m b o s is ,  
a n d /
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a n d  w a s i n  no s e n s e  d u e t o  t o x i c  p r o p e r t i e s  i n  t h e  
p l a c e n t a .  W h ile  t h e  i n t r a v a s c u l a r  c o a g u l a t i o n  w h ic h  
f o l l o w s  i n t r a v e n o u s  i n j e c t i o n  o f  p l a c e n t a l  e x t r a c t  may 
b e  p a r t i a l l y  a t t r i b u t e d  t o  t h e  c o n t a in e d  c e l l  d e b r i s ,  
i t  h a s  l o n g  b e e n  know n t h a t  n u c l e o - p r o t e i d ,  p r e p a r e d  
f r o m  a n y  o r g a n ,  w hen i n j e c t e d  i n t r a v e n o u s l y  i s  f o l l o w s  
b y  a  s i m i l a r  r e s u l t .  T h a t  i t  c o u l d  be p r o d u c e d  b y  
i n j e c t i n g  n u c l e o - p r o t e i d  p r e p a r e d  fro m  p l a c e n t a  w as  
d e m o n s t r a t e d  b y  A c c o u c i  ( 1 9 0 4 )  a n d  D r y f u s s  ( 1 9 0 8 ) .
T h e s e  r e s e a r c h e s  shew  t h a t  t h e  w o rk  o f  e a r l i e r  
o b s e r v e r s  a n d  t h e  r e s u l t s  o b t a in e d  b y  in t r a v e n o u s  
i n j e c t i o n  m u st b e  r e g a r d e d  i n  a  r e s t r i c t e d  s e n s e .
F r a n k ’ s  w o rk  h a s  a l r e a d y  r e c e i v e d  a t t e n t i o n ;  i t  
m ay b e  r e c a l l e d  t h a t  a s  t h e  r e s u l t  o f  a n  e la b o r a t e  
r e s e a r c h  h e  c o n c lu d e d  t h a t  no e v id e n c e  o f  a s p e c i f i c  
p l a c e n t a l  r e a c t i o n  c o u l d  b e  o b t a in e d .  I n  c o n t r a c t  to  
t h i s  m u s t  b e  m e n t io n e d  t h e  o b s e r v a t io n s  o f  F i e u x  an d  
M a u r i a c  ( 1 9 1 0 )  w h o, a l s o  m a k in g  u s e  o f  t h e  B o r d e t -  
G e n g o u  ( c o m p l e m e n t - f i x a t i o n )  r e a c t i o n ,  c la im e d  t o  h a v e  
d e m o n s t r a t e d  t h e  p r e s e n c e  o f  s p e c i f i c  t o x i c  b o d ie s  
e l a b o r a t e d  b y  t h e  p l a c e n t a ,  a n d  o f  e q u a l l y  s p e c i f i c  
a n t i b o d i e s  i n  t h e  b lo o d  o f  p r e g n a n t  women. T h e s e  
i n v e s t i g a t o r s  i n s t e a d  o f  u s i n g  t h e  se ru m  o f  p r e g n a n t  
r a b b i t s ,  im m u n is e d  a g a i n s t  human p l a c e n t a  a s  th e  
a m b o c e p t o r ,  a s  m o st o t h e r  w o r k e r s  h a d  d o n e , e m p lo y e d  
t h e /
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t h e  b l o o d  s e ru m  o f  p r e g n a n t  women i n  t h i s  r o l e ,  e x a c t l  
a s  hum an s e ru m  i s  u s e d  i n  t h e  W a sse rm a n n  r e a c t i o n ,  and 
a s  a n t i g e n  t h e y  u s e d  e x t r a c t  p r e p a r e d  fro m  t h e  v i l l i  
o f  e a r l y  o v a  ( t a k i n g  t h e  p l a c e  o f  s y p h i l i t i c  l i v e r  i n  
t h e  W a s s e rm a n n  t e s t )  i n s t e a d  o f  f u l l  te rm  p l a c e n t a .  
F i e u x  a n d  M a u r ia c  t e s t e d  t h e  b lo o d  se ru m  o f  f i f t y - f i v e  
wom en, o f  whom t h i r t y - f o u r  w e re  p r e g n a n t ,  t h e  re m a in d e  
b e i n g  u s e d  a s  c o n t r o l s .  T he s u b j o in e d  t a b l e  shows 
t h e  r e s u l t s  o b t a in e d .
R e s u l t s
N um b er  
o f  c a s e s .
P e r i o d  o f  
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W hat i m p r e s s e s  o n e  im m e d ia t e ly  i s  t h a t  p o s i t i v e  r e ­
a c t i o n s  w e re  o b t a i n e d  o n l y  i n  t w e lv e  c a s e s  o u t  o f  
f i f t y - f o u r ,  a l l  o f  them  d u r in g  t h e  s e c o n d  a n d  t h i r d  
m o n th s  o f  p r e g n a n c y ,  w h e re  t h e i r  a s s o c i a t i o n  w it h  th e  
f u l l e s t  d e v e lo p m e n t  o f  t h e  t r o p h o b l a s t  i s  o b v io u s .  
A f t e r  t h e  t h i r d  m o n th  a  n e g a t i v e  r e a c t i o n  w as u n i ­
f o r m l y  n o t e d .  I n  p a s s i n g ,  a s  f a r  a s  t h i s  i n d i v i d u a l  
r e s e a r c h /
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r e s e a r c h  i s  c o n c e r n e d »  i t  seem s t o  n e g a t i v e  v e r y  
d e f i n i t e l y  t h e  p o s s i b i l i t y  t h a t  e c la m p s ia  i s  due e i t h e r  
t o  a n  e x c e s s  o f  s y n c y t i a l  t o x i n ,  a s  V e i t  a n d  h i s  
f o l l o w e r s  c o n c e i v e d  i t ,  o r  t o  a  d e f i c i e n c y  o f  p r o ­
t e c t i o n  d e v e lo p e d .
W it h  t h e  r e s u l t s  o f  F i e u x  a n d  M a u r ia c ,  F r a n k  a n d  
H e im a n n  ( 1 9 1 1 )  e x p r e s s e d  t h e m s e lv e s  i n  c o m p le t e  d i s ­
a g r e e m e n t .  F r a n k ’ s e a r l i e r  p a p e r  h a s  a l r e a d y  b e e n  
n o t e d ,  a n d  i n  v ie w  o f  t h e  r e s u l t s  c la im e d  b y  F i e u x  
a n d  M a u r i a c ,  t h e  s e c o n d  r e s e a r c h  w as u n d e r t a k e n  t o  
v i n d i c a t e  t h e  o b s e r v a t i o n s  p r e v i o u s l y  m ade. F r a n k  
a n d  H e im a n n , t h e r e f o r e ,  d e c id e d  t o  r e p e a t  t h e  e x p e r i ­
m e n ts  o f  F i e u x  a n d  M a u r i a c ,  e m p lo y in g  t h e  same t e c h ­
n i q u e  a s  h a d  b e e n  u s e d  b y  th em . I n  t h e i r  i n v e s t i g a ­
t i o n s  e ig h t e e n  s e r a  w e re  e x a m in e d ; o f  t h e s e ,  n in e  w e re  
o b t a i n e d  f r o m  women who w e re  i n  t h e  s e c o n d  o r  t h i r d  
m o n th  o f  g e s t a t i o n ,  t h e  o t h e r  n i n e  w e re  d ra w n  fro m  
p a t i e n t s  who w e re  i n  t h e  l a t e r  m o n th s o f  p r e g n a n c y .  
U n i f o r m l y  n e g a t i v e  r e s u l t s  w e re  o b t a in e d  w it h  a l l  
s e r a ,  w i t h  t h e  e x c e p t io n  o f  one w h e re  t h e  r e a c t i o n  
w as d o u b t f u l .  A p a r t  fro m  t h e  s u g g e s t io n  o f f e r e d  b y  
F r a n k  a n d  H e im a n n  t h a t  F i e u x  a n d  M a u r ia c  m ig h t  u n ­
w i t t i n g l y  h a v e  p e r f o r m e d  a  t r u e  W a sse rm a n n  r e a c t i o n  
f o r  s y p h i l i s ,  i n  t h a t  t h e i r  a n t ig e n s  m ig h t  h a v e  c o n -  
t a i n e d  l u e t i c  i n h i b i t o r y  s u b s t a n c e s  a n d  t h e i r  s e r a  
l u e t i c  a n t i b o d i e s ,  i t  i s  d i f f i c u l t  t o  e x p l a i n  s u c h  
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a  v a r i a n c e  i n  r e suita.
I n  t h e  light of wore recent w o rk  i t  i s  p r o b a b le  
t h a t  P r a n k  a n d  Heimajm want too f a r  i n  d e n y in g  a l t o -  
g e t h e r  t h a t  t h e r e  is in fh& placenta some b o d y  o r  
a n t i g e n  w h ic h  i s  capable of producing a n t i b o d i e s  i n  
t h e  s p e c i e s ,  i . e .  o f  stimulating t h e  b o d y  t i s s u e s  a n d  
f l u i d s  t o  im m u n is e  themselves. Murray, w hose e a r l i e r
w o rk  i n  r e l a t i o n  t o  a n a p h y l a x is  a n d  e c la m p s ia  h a s
'
a l r e a d y  b e e n  r e f e r r e d  t o , w a s  a b le  t o  a d d u c e  c o n v i n c in g  
e v id e n c e  t h a t  p r e g n a n t  a n im a ls  a r e  a l r e a d y  s e n s i t i s e d
t o  p l a c e n t a ;  w h e r e a s  i n  a  n o n - p r e g n a n t  a n im a l two
’
d o s e s  o f  p l a c e n t a l  e x t r a c t  w e re  n e c e s s a r y  t o  p r o d u c e  
a n a p h y l a x i s ,  i n  a  p r e g n a n t  a n im a l a  s i n g l e  d o se  
( c o r r e s p o n d i n g  to  t h e  s e c o n d  i n j e c t i o n  o f  h o r s e  serum  
i n  t h e  g u i n e a - p i g )  w o u ld  s u f f i c e .  A n d , a s  l e n d in g  
s u p p o r t  t o  F i e u x  a n d  M a u r i a c 's  o b s e r v a t i o n s ,  h e  fo u n d  
t h a t  t h e  a n a p h y l a x i s  in d u c e d  i n  a  p r e g n a n t  a n im a l b y  
a  s o l i t a r y  i n j e c t i o n  o f  p l a c e n t a l  e x t r a c t  w as much  
m o re  s e v e r e  i n  e a r l y  p r e g n a n c y  a n d  m ig h t  b e  r a p i d l y  
f a t a l  i n  a  p r e g n a n c y  so  e a r l y  a s  t o  b e m ic r o s c o p i c .
O b a t a  o f  T o k io  h a s  r e c e n t l y  ( 1 9 1 9 )  p u b l is h e d  
r e s u l t s  o f  a  s i m i l a r  i n v e s t i g a t i o n .  H is  t e c h n iq u e  was 
a s  f o l l o w s :  ( I  q u o t e  fro m  a r e c e n t  l e a d i n g  article in 
t h e  L a n c e t ) .  A s  s o o n  as t h e  p l a c e n t a  w as expelled 
t h e  u m b i l i c a l  c o r d  w as c u t  o f f  t o g e t h e r  with the 
p o r t i o n  o f  p l a c e n t a  s u r r o u n d in g  i t s  attachment.
*
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Aa m uch b lo o d  a s  p o s s i b l e  w as t h e n  e x p r e s s e d  fro m  th e  
p l a c e n t a  a n d  t h e  d e c i d u a l  t i s s u e  re m o v e d . A p o r t i o n  
of* t h e  r e m a in d e r  o f  t h e  p l a c e n t a  w as t h e n  cut. i n  
p i e c e s ,  g r o u n d  i n  a  m o r t a r  a n d  m ix e d  w it h  0 . 8 5 ^  s a l i n e  
s o l u t i o n ,  i n  p r o p o r t i o n  o f  1 i n  3 b y  w e ig h t .  The  
m i x t u r e  w as s t i r r e d  a n d  a l lo w e d  to  s t a n d  f o r  h a l f - a n -  
h o u r  a t  room  t e m p e r a t u r e ,  a n d  t h e n  f i l t e r e d  t h r o u g h  
f i n e  s i l k .  T h e  f i l t r a t 6  w as t h e n  c e n t r i f u g e d  a n d  th e  
s u p e r n a t a n t  f l u i d ,  d e s ig n a t e d  p l a c e n t a l  e x t r a c t ,  was 
u s e d  f o r  t h e  e x p e r im e n t s .  T h e e x t r a c t  h a d  a  p a l e  p in k
c o l o u r ,  b u t  c o n t a in e d  no s o l i d  p a r t i c l e s .  A s a r u l e
.
f r e s h l y  p r e p a r e d  e x t r a c t s  fro m  p la c e n t a e  t a k e n  immed­
i a t e l y  a f t e r  b i r t h  w e re  e m p lo y e d . T he a n im a ls  u s e d  
f o r  i n j e c t i o n  w e re  J a p a n e s e  d a n c in g - m ic e  an d  t h e  
p l a c e n t a l  e x t r a c t  w as i n j e c t e d  i n t o  t h e i r  c a u d a l  v e i n .  
I n  t h e  m a j o r i t y  o f  c a s e s  a f t e r  a n  i n t e r v a l  o f  30 -  60 
s e c o n d s  t h e  a n im a l  b ecam e e x c i t e d ,  an d  c o n v u ls io n s  
f o l l o w e d  b y  d e a t h  r a p i d l y  d e v e lo p e d ;  o c c a s i o n a l l y  
h o w e v e r  d e a t h  o c c u r r e d  a f t e r  a n  i n t e r v a l  o f  h o u r s  o r  
d a y s .  T h e  l e s i o n s  f o u n d  i n  t h e  b o d ie s  o f  a n im a ls  who 
s u c c u m b e d  w e re  b r o a d l y  s i m i l a r  to  t h o s e  p r e s e n t  i n  
f a t a l  c a s e s  o f  e c la m p s ia  i n  t h e  hum an. The p l a c e n t a l  
e x t r a c t  w as f o u n d  to  k i l l  i n  a  d o se  o f  0 . 0 S 5  -  1 » 5  c c .  
i n  t h e  c a s e  o f  n o rm a l p l a c e n t a e  a n d  i n  a d 0 3e  o f  
0 . 0 1 9  -  0 . 1  c c .  i n  th e  c a s e  o f  e c la m p t ic  p la c e n t a e .
T h e  t o x i c i t y  o f  e c l a m p t i c  p l a c e n t a e ,  a c c o r d i n g l y ,  was 
h a r d l y /
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h a r d l y  t o  b e  d i s t i n g u i s h e d  fro m  t h a t  o f  p l a c e n t a  fro m  
n o r m a l c a s e s .  O b a ta  t h e n  p r o c e e d e d  t o  d e t e r m in e  th e  
r e l a t i v e  c a p a c i t y  o f  f r e s h  se ru m  o f  n o rm a l a n d  o f  
e c l a m p t i c  p a t i e n t s  r e s p e c t i v e l y  to  n e u t r a l i s e  th e  
t o x i c i t y  o f  p l a c e n t a l  e x t r a c t .  1 c c .  o f  t h e  l a t t e r  
w a s p l a c e d  i n  c o n t a c t  w it h  a m o u n ts o f  se ru m  v a r y in g  
f r o m  0 . 7  to  0 . 0 2 5  c c . ,  p h y s i o l o g i c a l  s a l i n e  b e in g  
a d d e d  to  b r i n g  t h e  m ix t u r e  u p  t o  2  c c .  a n d  t h e  f l u i d  
i n j e c t e d  a f t e r  b e in g  l e f t  f o r  o n e h o u r  a t  3 7 ° C .
He f o u n d  t h a t  se ru m  e i t h e r  o f  n o rm a l men o r  o f  n o rm a l  
n o n - p r e g n a n t  o r  n o rm a l p r e g n a n t  women p o s s e s s e d  a  
p o w e r p r a c t i c a l l y  u n if o r m  o f  n e u t r a l i s i n g  t h e  p o is o n ­
o u s  p r o p e r t i e s  o f  p l a c e n t a l  e x t r a c t ,  0 . 2  -  0 . 3  c c .  o f  
s u c h  s e ru m  s u f f i c i n g  to n e u t r a l i s e  1 c c .  o f  th e  e x t r a c t  
T h i s  n e u t r a l i s i n g  p o w e r w as fo u n d  to  be c o n s i d e r a b l y  
r e d u c e d  i n  t h e  se ru m  fro m  women d u r in g  a n  e c la m p t ic  
a t t a c k ,  a s  m uch a s  0 . 6  c c .  b e in g  t h e n  r e q u i r e d  to  
n e u t r a l i s e  t h e  t o x i c i t y  o f  t h e  p l a c e n t a l  e x t r a c t ,  
a l t h o u g h  a f t e r  r e c o v e r i n g  fro m  e c la m p s ia  0 . 3  -  0 . 4  c c .  
a n d  s o m e t im e s  0 . 2  c c .  o f  t h e  p a t i e n t ’ s seru m  was 
s u f f i c i e n t .  E x p e r im e n t s  made to  d e t e r m in e  w h e t h e r  th e  
n e u t r a l i s i n g  p o w e r w as i n c r e a s e d  d u r in g  n o rm a l p r e g ­
n a n c y  w e re  n e g a t i v e .  H e n ce  no e v id e n c e  w as fo u n d  
t o  i n d i c a t e  t h a t  t h e  n e u t r a l i s i n g  p o w e r was due to  
a n  im m u n o lo g ic a l  p r o c e s s .  O b a ta  c o n c lu d e d  t h a t  
e c l a m p s ia  c o n s i s t e d  i n  a n  i n t o x i c a t i o n  o f  t h e  m a t e r n a l  
o r g a n is m  b y  a  p l a c e n t a l  p o is o n  w h ic h  w as made p o s s i b l e
b y /
b y  t h e  f a i l u r e  o f  t h e  m a t e r n a l  b lo o d  t o  s u p p ly  a n  
e f f i c i e n t  n e u t r a l i s i n g  p r i n c i p l e .  I t  i s  o f  i n t e r e s t  
t o  n o t e  i n  p a s s i n g  t h a t  f r e s h  se ru m  fro m  n o rm a l p e r s o n s  
w h en i n j e c t e d  i n t r a v e n o u s l y  . in t o  m ic e  p ro d u c e s  sym ptom s 
w h ic h  d i f f e r  o n l y  s l i g h t l y  fro m  t h o s e  p r o d u c e d  b y  
p l a c e n t a l  e x t r a c t .  No s u b s t a n t i a l  d i f f e r e n c e  m o re o v e r  
w as f o u n d  b e tw e e n  t h e  se ru m  o f  n o rm a l a n d  o f  e c la m p t ic  
g r a v i d a e  i n  t h i s  r e s p e c t ,  n o r  c o u ld  a n y  i n c r e a s e  i n  
t o x i c i t y  b e  f o u n d  i n  t h e  se ru m  o f  a p a t i e n t  d u r in g  a n  
a t t a c k  o f  e c l a m p s ia  a n d  a f t e r  r e c o v e r y  fro m  t h a t  
c o n d i t i o n .  O b a t a 's  t e c h n iq u e  i s  v e r y  s i m i l a r  to  t h a t  
f i r s t  u s e d  b y  L ie p m a n n  a n d  a d v e r s e l y  c r i t i c i s e d  b y  
O p i t z j  h i s  e x p e r im e n t s  a r e  i n  n a t u r e  e s s e n t i a l l y  t h o s e  
c a r r i e d  o u t  b y  F r e u n d  i n  1 9 0 7  a n d  a r e  t h e r e f o r e  o p en  
t o  t h e  sam e c r i t i c i s m  ( o f  r e s u l t s  f o l l o w i n g  in t r a v e n o u s  
i n j e c t i o n s )  a s  w e re  a d v a n c e d  b y  M a th e s , E n g e lm a n ,
S la d e  a n d  L i c h t e n s t e i n .  I n  g e n e r a l  t h e y  le n d  s u p p o r t  
t o  t h e  v ie w  t h a t  t h e  i n t r o d u c t i o n  o f  p l a c e n t a l  e x t r a c t  
u n d e r  c e r t a i n  c i r c u m s t a n c e s  may r e s u l t  i n  a r e a c t i o n  
m ore o r  l e s s  s p e c i f i c ,  b u t  a s  r e g a r d s  t h e  e t i o l o g y  o f  
e c l a m p s ia  t h e y  do n o t  seem  t o  a n y  a p p r e c i a b l e  e x t e n t  
t o  a d v a n c e  o u r  k n o w le d g e .
S u c h  t h e n  i s  t h e  p l a c e n t a l  t h e o r y  o f  e c la m p s ia  
a s  c o n c e i v e d  o r i g i n a l l y  b y  V e i t  a n d  e la b o r a t e d  b y  th e  
n u m e ro u s  i n v e s t i g a t o r s  who f o l l o w e d  h im . S u f f i c i e n t -  
a lo n e  t o  c a s t  g r a v e  d o u b t s  o n  i t s  c o r r e c t n e s s  a r e  
t h e /
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t h e  d i a m e t r i c a l l y  o p p o s i t e  c o n c l u s i o n s  a r r i v e d  a t  b y  
d i f f e r e n t  o b s e r v e r s  w o r k in g  a lo n g  p r a c t i c a l l y  t h e  same 
l i n o s .  W h ile  i t  seem s c l e a r  fro m  t h e  r e s e a r c h e s  o f  
F i e u x  a n d  M a u r i a c ,  o f  M u r r a y ,  a n d  o f  A b d e r h a ld e n  t h a t  
a  s p e c i f i c  m a t e r n a l  r e a c t i o n ,  o f  t h e  n a t u r e  o f  a n t i ­
b o d y  f o r m a t io n  t o  p l a c e n t a  a s  a n t ig e n  may o c c u r ,  i t  ie  
e q u a l l y  c l e a r  t h a t  t h i s  i s  m ost m a rk e d  i n  e a r l y  p r e g ­
n a n c y ,  c o m p l e t e l y  d is a p p e a r i n g  d u r in g  t h e  l a t e r  m onth s  
a n d  t h a t  t h e  h y p o t h e s i s  t h a t  e c la m p s ia  may b e due  
e i t h e r  t o  a n  e x c e s s  o f  s y n c y t i a l  t o x i n  ( a s  V e i t  a n d  
h i s  f o l l o w e r s  u n d e r s t o o d  i t )  o r  t o  d e f i c i e n t  d e v e lo p ­
m ent o f  p r o t e c t i o n  a g a i n s t  i t ,  i s  a t h e o r y  n o t  s u p ­
p o r t e d  b y  s u f f i c i e n t  e v id e n c e  to  w a r r a n t  i t s  e x is t e n c e  
To L ie p m a n n  b e lo n g s  t h e  c r e d i t  o f  f i r s t  a d v a n c in g  
t h e  v ie w  t h a t  i t  i s  i n  t h e  e c la m p t ic  p l a c e n t a  t h a t  one  
m u s t l o o k  f o r  t h e  c a u s e  o f  t h e  d i s e a s e .
H o p in g  t o  p r o d u c e  a  s p e c i f i c  a n t ib o d y  f o r  e c la m p s ia  
a n a lo g o u s  t o  t h e  im m u n it y  w h ic h  W e ic h a r d t  an d  O p it z  
h a d  b e e n  a b l e  t o  p r o d u c e  a g a i n s t  l a r g e  d o s e s  o f  n o rm a l  
p l a c e n t a e  b y  t h e  i n j e c t i o n  o f  s m a ll  d o s e s ,  L ie p m a n n  
w as w o r k in g  w i t h  a  d r y  p o w d e r,  m a n u f a c t u r e d  fro m  
e c l a m p t i c  p l a c e n t a e ,  w h ic h  h e  i n j e c t e d  i n t o  th e  
p e r i t o n e a l  c a v i t y  o f  r a b b i t s .  To h i s  s u r p r i s e  th e  
a n im a ls  q u i c k l y  d i e d ,  w it h  a l l  t h e  sym ptom s o f  a  
s e v e r e /
* T h e  f o l l o w i n g  a c c o u n t  o f  L ie p m a n n ’ s w o rk  i s  t a k e n  
fro m  H o l l a n d ’ s  C r i t i c a l  R e v ie w .
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s e v e r e  i n t o x i c a t i o n .  C o n t r o l  e x p e r im e n t s  made w i t h  
n o r m a l p l a c e n t a e  g a v e  n e g a t i v e  r e s u l t s .  Ho d re w  t h e  
c o n c l u s i o n  t h a t  i n  t h e  e c l a m p t i c  p l a c e n t a  e x i s t e d  a  
p o i s o n  n o t  p r e s e n t  i n  n o r m a l p l a c e n t a e .  H i s  t e c h n iq u e  
w a s a s  f o l l o w s : -  T h e  p l a c e n t a e  o f  e c l a m p t i c  p a t i e n t s  
w e re  m in c e d ,  d r i e d  i n  v a c u o ,  a n d  g r o u n d  i n t o  a  f i n e  
w h it e  p o w d e r .  O f  t h i s  p o w d e r a  s u s p e n s i o n  i n  s a l t  
s o l u t i o n  w a s m ade a n d  a  d e f i n i t e  d o s e ,  u s u a l l y  1 gm. 
o f  p o w d e r w a s i n j e c t e d  i n t o  t h e  p e r i t o n e a l  c a v i t y  
o f  r a b b i t s .  O f  s e v e n t y  a n im a l s  i n j e c t e d  o n l y  t h i r ­
t e e n  l i v e d ,  a n d  t h e s e  sh e w e d  s e v e r e  d i s t u r b a n c e s  
s h o r t l y  a f t e r  t h e  i n j e c t i o n s .  A s  r e g a r d s  t h e  m a n n e r  
i n  w h ic h  t h e  t o x i n  e x i s t s  i n  t h e  p l a c e n t a ,  e x p e r im e n t  
s h e w e d  t h a t  i t  w a s f i r m l y  c o m b in e d  w i t h  t h e  p r o t o p la s m  
o f  t h e  c e l l .  T h e  J u i c e s  o f  t h e  e c l a m p t i c  p l a c e n t a  
w e re  s e p a r a t e d  f r o m  t h e  p u l p  i n  a  B u c h n e r ’ s p r e s s .  
I n j e c t i o n  o f  t h e  p l a c e n t a  p u l p  p r o v e d  f a t a l ,  w h e r e a s  
t h e  J u i c e s  o f  t h e  sam e p l a c e n t a ,  w h en i n j e c t e d  i n t r a ­
v e n o u s l y  p r o d u c e d  n o  b a d  e f f e c t .  B u t  i n  p l a c e n t a e  
f r o m  c a s e s  o f  v e r y  s e v e r e  t o x a e m ia  a  s m a l l e r  p r o ­
p o r t i o n  o f  t h e  t o x i n  w a s f o u n d  i n  t h e  e x t r a c t e d  J u i c e s  
a s  v / e l l .  F u r t h e r ,  i t  w a s f o u n d  t h a t  t h e  e x t r a c t ,  w hen  
t o x i c ,  c o u l d  b e  d e p r i v e d  o f  i t s  t o x i c i t y  o n  t h e  a d d i t i o n  
o f  r e a g e n t s  w h ic h  p r e c i p i t a t e  a lb u m e n ; t h e y  e i t h e r  
p r e c i p i t a t e d  t h e  t o x i n  o r  c a r r i e d  i t  down w i t h  t h e  
p r e c i p i t a t e .  T h a t  t h e  t o x i n  w a s v e r y  l a b i l e  a n d  
d i f f i c u l t /
d i f f i c u l t  t o  p r e s e r v e  w as sh ew n  b y  t r i a l s  o f  t h e  sam e  
p l a c e n t a  p o w d e r a t  d i f f e r e n t  d a t e s ;  t h e  p o w d e r w h ic h  
p r o v e d  f a t a l  o n  o n e  d a y  w as in n o c u o u s  o n  t h e  d a y  
f o l l o w i n g .  A t t e m p t s  t o  e x t r a c t  t h e  t o x i n  b y  c h e m ic a l  
m e a n s f a i l e d .  I n  f u r t h e r  e x p e r im e n t s  L ie p m a n n  f o u n d  
t h a t  e x t r a c t s  o f  p l a c e n t a  f r o m  s e v e r e  c a s e s  o f  
e c l a m p s i a  w e re  l e s 3  t o x i c  t h a n  e x t r a c t s  f r o m  m i l d e r  
t y p e s ,  a n d  d e d u c e d  f r o m  t h i s  t h a t  t h e  g r e a t e r  t h e  
a m o u n t o f  t o x i n  t h a t  w as p a s s e d  o v e r  i n t o  t h e  o r g a n is m  
a n d  t h e  m o re  t h e  n u m b e r o f  f i t s  t h a t  o c c u r r e d ,  t h e  
l e s s  w a3 t h e  a m o u n t o f  t o x i n  f o u n d  i n  t h e  p l a c e n t a ;  
c o n v e r s e l y ,  t h e  p l a c e n t a  w as so  m uch t h e  r i c h e r  i n  
t o x i n  t h e  f e w e r  t h e  f i t 3  t h a t  o c c u r r e d .  A lt h o u g h  
o b j e c t i o n  may b e  t a k e n  t o  L ie p m a n n ’ s w o rk  o n  t h e  
g r o u n d  t h a t  h i s  p l a c e n t a e  w e re  p r e p a r e d  i n  a  f a c t o r y  
o n  a  l a r g e  s c a l e  a n d  t h e r e f o r e  m u s t  h a v e  r u n  t h e  r i s k  
o f  d e c o m p o s i t io n  b e f o r e  t h e  p o w d e r w as f i n a l l y  r e a d y ,  
h e  e s c a p e s  t h e  c r i t i c i s m  w h ic h  may b e  p a s s e d  o n  t h e  
r e s u l t s  o f  m any o t h e r  w o r k e r s  i n  t h a t  h e  o b t a i n e d  
p o s i t i v e  r e s u l t s  b y  m e a n s o f  i n t r a p e r i t o n e a l  a n d  n o t  
i n t r a v e n o u s  i n j e c t i o n ;  t h e  f a l l a c y  a t t a c h e d  t o  t h i s  
l a t t e r  m e th o d  h a s  a l r e a d y  b e e n  i n d i c a t e d .  F u r t h e r ,  
i n  d i r e c t i n g  t h e  s e a r c h  f o r  t h e  s o u r c e  o f  t o x a e m ia  
t o  t h e  e c l a m p t i c  r a t h e r  t h a n  t o  t h e  n o r m a l p l a c e n t a  
h e  b r o k e  new  g r o u n d .
M any w o r k e r s  h a v e  s o u g h t  t o  f i n d  t h e  s o u r c e  o f  
e c l a m p s i a /
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e c l a m p s i a  i n  a  s t u d y  o f  t h e  p l a c e n t a l  f e r m e n t s ,  w h ic h  
a r e  e x c e e d i n g l y  n u m e ro u s  a n d  c o m p le x  a n d  a r e  a p p a r e n t l y  
i n c r e a s e d  i n  a c t i v i t y  i n  e c l a m p s i a .  S a v a r e  ( 1 9 0 6 )  
c l a i m e d  t o  h a v e  d i s c o v e r e d  a  f e r m e n t  w h ic h  m ig h t  h e  
r e s p o n s i b l e  t h r o u g h  i t 3  p o w e r f u l  a c t i o n  i n  c a u s i n g  
i n t r a v a s c u l a r  c o a g u l a t i o n .  M o h r a n d  F r e u n d  ( 1 9 0 8 )  
w e re  a b l e  t o  e x t r a c t  f r o m  t h e  p l a c e n t a  a  l i p o i d  w it h  
s t r o n g l y  h a e m o l y t i c  p r o p e r t i e s .  H o f b a u e r  ( 1 9 1 8 )  i n  
a  s e r i e s  o f  l e n g t h y  a r t i c l e s  r e g a r d s  t h e  p l a c e n t a  a s  
t h e  s e a t  o f  f e r m e n t s  w h ic h  u n d e r  c e r t a i n  c o n d i t i o n s  
may b e co m e  a l t e r e d  a n d  p r o d u c e  a u t o l y t i c  d e g e n e r a t i o n  
i n  t h e  l i v e r .  F i n a l l y  S c h o n f e l d  ( 1 9 2 1 )  a t t r i b u t e s  
e c l a m p s i a  t o  t h e  p e r v e r t e d  a c t i v i t y  o f  a  l i p o i d  
n o r m a l l y  p r e s e n t  i n  t h e  p l a c e n t a .  T h i s  s u b s t a n c e  h e  
w a s a b l e  t o  i s o l a t e  a n d  c l a i m s  b y  h i s  i n t r a v e n o u s  
i n t r o d u c t i o n  t o  h a v e  p r o d u c e d  e c l a m p s ia  i n  a n i m a l s .
T h e  f o r e g o i n g  r e v i e w ,  w h i l e  i t  d o e s  n o t  p r e t e n d  
t o  b e  c o m p l e t e l y  c o m p r e h e n s iv e ,  e m b ra c e s  t h e  b u l k  o f  
t h e  w o rk  o n  t h e  e t i o l o g y  o f  e c l a m p s i a  c a r r i e d  o u t  i n  
r e c e n t  y e a r s  w i t h  t h e  e x c e p t i o n  o f  t h e  r e s e a r c h  o f  
J a m e s  Y o u n g  who s e e k s  t o  e x p l a i n  t h e  p h e n o m e n o n  a s  
r e s u l t i n g  f r o m  t h e  l i b e r a t i o n  o f  p r o d u c t s  o f  e a r l y  
a u t o l y s i s  o f  t h e  p l a c e n t a ,  a  t h e o r y  w h ic h  I  s h a l l  
e n d e a v o u r  t o  s u b s t a n t i a t e .  B e f o r e  Y o u n g  p u b l i s h e d  h i s  
r e s u l t s /
r e s u l t s  a u t o l y s i s  o f  t h e  p l a c e n t a  h a d  r e c e i v e d  c o n ­
s i d e r a b l e  a t t e n t i o n  f r o m  M a t h e s  ( 1 9 0 1 )  B a s s o  ( 1 9 0 5 )  
a n d  i n  p a r t i c u l a r  D r y f u s s  ( 1 9 0 7 )  who i n v e s t i g a t e d  
v e r y  f u l l y  t h e  a u t o l y s i s  o f  n o r m a l a n d  o f  e c l a m p t i c  
p l a c e n t a e  f r o m  t h e  c h e m i c a l  s t a n d p o i n t  w it h o u t  draw^ 
i n g  c o n c l u s i o n s  a s  t o  i t s  r o l e  i n  t h e  p r o d u c t i o n  o f  
t h e  e c l a m p t i c  s t a t e .
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PART I I . —---
B e f o r e  p r o c e e d i n g  t o  a  d e t a i l e d  c o n s i d e r a t i o n  o f  
t h e  i n f a r c t i o n  t h e o r y ,  w i t h  w h ic h  my t h e s i s  i s  p r i n ­
c i p a l l y  c o n c e r n e d ,  i t  i s  e x p e d i e n t  t o  b r i n g  u n d e r  
r e v i e w  c e r t a i n  c h a n g e s  w h ic h  may b e  m et w i t h  c h a r a c t e r ­
i s t i c a l l y  i n  t h e  e c l a m p t i c  p l a c e n t a ,  f o r ,  o n  t h e  
s i g n i f i c a n c e  o f  t h e s e ,  Y o u n g 's  h y p o t h e s i s  e s s e n t i a l l y  
r e s t s .  Th© a p p e a r a n c e s  f o u n d  may b e  g r o u p e d  a s  
f o l l o w s : -
( 1 )  H a e m o r r h a g ic  l e s i o n s . T h e s e  h a v e  b e e n  v a r i o u s l y
t e r m e d ;  a p o p le x y  ( C r u v e i l h i e r ,  
J a c q u e m i e r ,  G i e r s e ,  M e c k e la n d  
W i l l i a m s ) ;  h a e m a to m a  ( K l e b s ) ;  h a e m o r r h a g e  ( K u e h n e l,  
S im p s o n ,  B r i n d e a n  a n d  N a t t a n - L a r r i e r ) ;  r e d  i n f a r c t s  
( W i l l i a m s ,  Y o u n g  a n d  o t h e r s ) ;  t h e s e  l a s t  w i l l  b e  c o n ­
s i d e r e d  u n d e r  t h e  h e a d i n g  i n f a r c t i o n .
B r i n d e a n  a n d  N a t t a n - L a r r i e r  d e s c r i b e  t h r e e  f o r m s  
o f  h a e m o r r h a g e ,  ( a )  t h e  h a e m o r r h a g i c  n o d u le  o r  c y s t ,
( b )  d i f f u s e  h a e m o r r h a g e  i n t o  t h e  s u b s t a n c e  o f  t h e  
p l a c e n t a ,  o r  p l a c e n t a l  a p o p l e x y ,  ( c )  t h e  r e t r o -  
p l a c e n t a l  h a e m a to m a ; t h i s  l a s t  t y p e  w i l l  b e  c o n s i d e r e d  
u n d e r  a n t e - p a r t u m  h a e m o r r h a g e .  T h e  f o r m e r  two  
v a r i e t i e s  a r e  s t a t e d  b y  B r i n d e a n  a n d  N a t t a n - L a r r i e r  
t o /
t o  b e  d u e  t o  r u p t u r e  o f  v i l l o u s  v e s s e l s  c o n s e q u e n t  o n  
t h e i r  o v e r d i l a t a t i o n ,  i n  o t h e r  w o rd s  t h e  h a e m o r rh a g e  
i s  f o e t a l  i n  o r i g i n .  M c N a lle y  a n d  D ic k m a n n  o n  t h e  
o t h e r  h a n d ,  who h a v e  a l s o  s t u d i e d  t h e s e  i n t r a - p l a c e n t a  
h a e m o r r h a g e s ,  h a v e  d e c i d e d  i n  f a v o u r  o f  a  m a t e r n a l  
o r i g i n  a n d  h a v e  s t a t e d  t h a t  t h e y  p r o b a b l y  r e s u l t  f ro m  
b a c k  p r e s s u r e  d u e  t o  v e n o u s  s t a s i s  f ro m  t h r o m b o s is ,  
t h e  s i z e  o f  t h e  l e s i o n  b e i n g  i n  p r o p o r t i o n  to  t h e  
e x t e n t  o f  t h e  i n t e r f e r e n c e  w i t h  t h e  r e t u r n  f l o w .
T h i 3  e x p l a n a t i o n  w a s s u g g e s t e d  b y  Y o u n g  i n  1 9 1 4 .
S u c h  i n t r a p l a c e n t a l  h a e m o r r h a g e s ,  w h i l e  v e r y  f r e q u e n t  
i n  e c l a m p s i a  a n d  a l b u m i n u r i a ,  may o f  c o u r s e  b e  m et  
w i t h  i n  o t h e r  c o n d i t i o n s .  T h e i r  s i g n i f i c a n c e  i s  u n ­
c e r t a i n .  I n  t h i r t y - t w o  e c l a m p t i c  p l a c e n t a e  i n ­
v e s t i g a t e d  b y  m y s e l f  t h e y  w e re  p r e s e n t  i n  e l e v e n  c a s e s  
T h e  h a e m o r r h a g i c  c y s t  m a y , t h r o u g h  i n t e r f e r e n c e  w it h  
t h e  m a t e r n a l  b l o o d  s u p p l y  t o  t h e  u n d e r l y i n g  p o r t i o n  
o f  t h e  p l a c e n t a ,  b e  s u b t e n d e d  b y  a n  a r c  o f  i n f a r c t e d  
t i s s u e .  I n  o t h e r  c a s e s  t h e  t i s s u e  s u r r o u n d i n g  t h e  
h a e m a to m a  m ay h a v e  b e co m e  s o l i d i f i e d  m e r e ly  a s  t h e  
r e s u l t  o f  p r e s s u r e .
( 0 ) E p i t h e l i a l  P l a t e s . J . L .  B r e n n e r  ( 1 9 1 8 )  h a s
c a l l e d  a t t e n t i o n  t o  c e r t a i n  t h i n  
e p i t h e l i a l  p l a t e s  t o  b e  f o u n d  i n  t h e  
s u r f a c e  l a y e r  o f  t h e  p l a c e n t a l  v i l l i  i n  i n t i m a t e  
c o n n e c t i o n /
c o n n e c t i o n  w i t h  t h e  u n d e r l y i n g  f o e t a l  c a p i l l a r i e s ,  
" s i m i l a r  i n  a p p e a r a n c e  a n d  r e l a t i o n s  t o  t h e  e p i t h e l i a l  
p l a t e s  o f  t h e  v i s c e r a l  l a y e r  o f  t h e  c a p s u l e  o f  t h e  
r e n a l  o r  m e s o n e p h r ic  g l o m e r u l u s " ,  a n d  h a s  c l a im e d  to  
sh o w  t h a t  s u c h  p l a t e s  a r e  p r e s e n t  i n  t h e  p l a c e n t a  
o n l y  d u r i n g  t h e  a b s e n c e  o r  d e g e n e r a t io n  o f  t h e  m e so ­
n e p h r o s  i n  a n y  p a r t i c u l a r  t y p e  o f  e m b ry o . H e s u g g e s t s  
t h a t  t h e  p r e s e n c e  o f  t h e s e  p l a t e s  sh o w s t h e  a b i l i t y  
o f  t h e  p l a c e n t a  t o  re m o v e  f r o m  t h e  f o e t a l  b l o o d  
c e r t a i n  e x c r e t o r y  s u b s t a n c e s  a n d  t o  a ssu m e  f o r  t h e  
f o e t u s  t h e  f u n c t i o n  o f  g l o m e r u l i .  N o r m a l ly  t h e  
p l a t e s  a r e  s c a t t e r e d  a n d  o n l y  f o u n d  a f t e r  c a r e f u l  
s e a r c h .  I n  e c l a m p t i c  p l a c e n t a e ,  B r e n n e r  s t a t e s ,  
t h e i r  n u m b e rs  a r e  g r e a t l y  i n c r e a s e d ,  a n d  t h e i r  
d e t e c t i o n  c o r r e s p o n d i n g l y  e a s i e r .
( 3 )  I n f a r c t i o n . P l a c e n t a l  d i s e a s e  o f  t h e  n a t u r e  o f
i n f a r c t i o n  h a s  b e e n  r e c o g n i s e d  a s  
a  common a c c o m p a n im e n t  o f  t h e  
t o x a e m ic  s t a t e s  i n  t h e  l a t e r  m o n th s  o f  p r e g n a n c y  s i n c e  
F e h l i n g  f i r s t  d re w  a t t e n t i o n  to  t h e  c o n n e c t i o n  i n  
1 8 8 0 .
I n f a r c t i o n  m ay u s e f u l l y  b e  c o n s i d e r e d  u n d e r  t h e  
f o l l o w i n g  h e a d i n g s : -  /
h e a d i n g s :
67.
f r e q u e n c y  o f  i n f a r c t i o n  i n  a l b u m i n u r i a  a n d  e c l a m p s i a .
T h e  t y p i c a l ,  c a s e  o f  l o n g - s t a n d i n g  p r e g n a n c y  
a l b u m i n u r i a  a lw a y s  sh o w s m u l t i p l e  a r e a s  o f  i n f a r c t i o n } 
v a r y i n g  i n  a g e  a n d  a p p e a r a n c e .  T h e i r  r e l a t i v e  
f r e q u e n c y  h a s  b e e n  v a r i o u s l y  e s t i m a t e d  b y  d i f f e r e n t  
o b s e r v e r s .  R o u h a u d , i n  1 8 8 2 ,  n o t e d  t h a t  4 0  p e r  c e n t  
o f  t h e  c a s e s  w h ic h  h a d  a l b u m i n u r i a  h a d  r e d  i n f a r c t s .  
R o s s i e r  f o u n d  i n f a r c t i o n  i n  60 p e r  c e n t  o f  a l b u m i n u r i c  
p l a c e n t a e .  M a y o r  s t a t e d  i n f a r c t i o n  t o  b e  f o u r  t im e s  
m o re f r e q u e n t  w hen t h e  p a t i e n t  w as a l b u m i n u r i c  t h a n  
w hen t h e  u r i n e  w as h e a l t h y ,  ( a l t h o u g h  h e  o n l y  f o u n d  
a  p e r c e n t a g e  o f  0 . 7  a l b u m i n u r i c  p a t i e n t s  w e re  d e l i v e r e d  
o f  i n f a r c t e d  p l a c e n t a e ) }  C a g n y  f o u n d  i n f a r c t i o n  i n  
3 3  p e r  c e n t  o f  p l a c e n t a e  o b t a i n e d  f r o m  a l b u m i n u r i c  
p a t i e n t s ;  M a r t i n  i n  4 7  p e r  c e n t .  W i l l i a m s  fro m  whom 
t h e s e  f i g u r e s  a r e  q u o t e d  f o u n d  i n f a r c t i o n  i n  6 3  p e r  
c e n t  o f  a  s e r i e s  o f  f i v e  h u n d r e d  p l a c e n t a e ,  t h o u g h  
h e  d o e s  n o t  s t a t e  i n  w h a t  p r o p o r t i o n  o f  t h e s e  a lb u m in ­
u r i a  w a s n o t e d .  H a f f n e r  ( 1 9 2 1 )  h a s  r e c e n t l y  r e p o r t e d  
t h e  r e s u l t s  o f  a n  e x a m in a t io n  o f  a  c o n s e c u t i v e  s e r i e s  
o f  f o u r  h u n d r e d  p l a c e n t a e ,  a n d  h a s  i n v e s t i g a t e d  t h e  
r e l a t i v e  i n c i d e n c e  o f  a l b u m i n u r i a  a n d  i n f a r c t i o n .
I n  s e v e n t y - t h r e e  a l b u m i n u r i c  p a t i e n t s  i n f a r c t i o n  w as  
f o u n d  i n  56  p e r  c e n t ;  o f  o n e  h u n d r e d  a n d  e i g h t y - f i v e  
p l a c e n t a e  s h o w in g  i n f a r c t i o n ,  7 7  p e r  c e n t  w e re  o b t a in e d  
f r o m /
f r o m  women i n  w h o se  u r i n e  n o  a lb u m e n  w as d e t e c t e d ;  
m o r e o v e r ,  i n  3 0  p e r  c e n t  o f  t h e s e  p l a c e n t a e  t h e  
i n f a r c t i o n s  w e re  r e c e n t »  H a f f n e r  c o n c l u d e s  a c c o r d ­
i n g l y  t h a t  t h e r e  i s  i n s u f f i c i e n t  j u s t i f i c a t i o n  f o r  
b e l i e v i n g  t h a t  a n y  d i r e c t  r e l a t i o n s h i p  e x i s t s  b e tw e e n  
a l b u m i n u r i a  a n d  p l a c e n t a l  i n f a r c t i o n .
I n  s p i t e  o f  H a f f n e r ' s  a d v e r s e  c r i t i c i s m  t h e  m a ss  
o f  e v id e n c e  s u g g e s t s  t h a t ,  h o w e v e r  t h e  r e l a t i o n s h i p  
b e  e x p l a i n e d ,  i n f a r c t i o n  a n d  a l b u m i n u r i a  a r e  c l o s e l y  
a s s o c i a t e d ;  w i t h  t h i s  v ie w  my p e r s o n a l  o b s e r v a t i o n s  a r  
i n  a c c o r d .  T h e  m a t e r i a l  e m p lo y e d  f o r  t h i s  i n v e s t i g a ­
t i o n  c o n s i s t e d  o f  tw o  h u n d r e d  a n d  f o r t y - s i x  c o n s e c u t i v  
d e l i v e r y  c a s e s  w h ic h  w e re  o b s e r v e d  f r o m  t h e  p o i n t  o f  
v ie w  o f  a l b u m i n u r i a  a n d  t h e  c h a n g e s  m et w it h  i n  t h e  
p l a c e n t a .  T h e  two h u n d r e d  a n d  f o r t y - s i x  p a t i e n t s  
w e re  c l a s s i f i e d  a s  f o l l o w s : -
( 1 )  G a s e s  a d m it t e d  t o  th© M a t e r n i t y  H o s p i t a l  im m ed­
i a t e l y  p r e c e d i n g  o r  d u r i n g  l a b o u r ,  w h o se  h i s t o r y  
a s  r e g a r d s  t h e  c o n d i t i o n  o f  th b  u r i n e  d u r in g  
p r e g n a n c y  w a s u n k n o w n ; t h e s e  n u m b e re d  o n e  h u n d re d ,  
a n d  s i x t y - s e v e n .
( 2 )  O a s e s  a d m it t e d  w h o se  p r e v i o u s  h i s t o r y  a s  r e g a r d s  
t h e  u r i n e  w a s a c c u r a t e l y  kn o w n ; t h e r e  w e re  s e v e n t  
n i n e  p a t i e n t s  i n  t h i s  c a t e g o r y .
T h e  f o l l o w i n g  t a b l e  sh o w s a t  a  g l a n c e  i n  w h a t p r o ­
p o r t i o n  a lb u m e n  w a s p r e s e n t  a n d  t h e  i n c i d e n c e  o f  
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The one hundred and forty albuminuric patients
were further classified as far as possible as follows:-
(1) Cases of "true" albuminuria of pregnancy. These 
numbered sixty-seven and were restricted to cases 
presenting definite symptoms of toxaemia.
In sixty-two cases (92.5 per cent) infarction 
was present. One of the remaining five was a 
case of fulminating eclampsia, coming on with no 
prodromal symptoms; the placenta was apparently 
normal; the explanation of this apparent paradox 
will be suggested later.
(2) Cases of nephritis complicating pregnancy.
These numbered four. All had a long history of 
previous kidney trouble and the condition of the 
heart and blood vessels suggested chronic Brights* 
disease. In two the placenta was abnormal.
(3) Cases showing a symptomless albuminuria, more or
.
less transient- These numbered sixty-nine and 
are of certain interest. In thirty-eight 
cases (55 per cent) the placenta contained 
recent infarcts, most of them small, varying in 
size from a pea to a filbert. This type of 
symptomless albuminuria, present in 28 per cent 
of cases in my series of two hundred and forty- 




physiological In nature, the result of the 
fatigue incident to labour; moreover such in­
farction as was present in the placentae of these 
cases is commonly, and without doubt correctly, 
regarded as a normal occurrence, "a sign of 
senility in a short-lived organ" (Eden). While 
fatigue, anaesthesia etc. no doubt do play a part 
in the production of these transient albuminurias 
in the light of Young's work the question ob­
trudes itself as to whether a direct association 
may not exist between this so-called physiological 
albuminuria and the slighter degrees of infarc- 
tion which may be met with in the average full- 
term placenta. In other words, is not the trace 
of albumen sometimes toxic in natureY The 
question cannot be satisfactorily answered until 
a more delicate test for the presence of toxaemia 
than albumen in the urine is available.
THE PATHOLOGY OF INFARCTION.
The material available for this study consisted 
of a hundred and seventy-nine placentae in which 
degenerative changes of this nature had occurred.
The examination of the placenta consisted in inspec­
tion of the maternal surface, after it had been 
washed/
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washed free of blood clot, and in careful palpation 
of the organ to detect areas of greater resistance; 
such a superficial examination may be sufficient to 
make out the larger or older brick-red or yellow 
infarcted areas. The recent infarction, however, may 
differ only slightly in consistence and colour from 
that of the normal fresh placental tissue, and may
V
escape notice. In addition, therefore, as a routine, 
each placenta was serially sectioned with a long- 
bladed knife and examined under running water, thu3 
rinsing the inter-villous blood out of the healthy 
parts of the placenta. The deep red or purple colour 
of recently infarcted areas (in which the blood is 
clotted and therefore not removed by washing) was thus 
thrown into relief against the paler surrounding 
tissue,and the detection of such areas, which might 
otherwise have been missed, was simple. This tech­
nique was found more satisfactory than the usual 
formalin method. Further, in the majority of cases, 
all areas showing anything unusual were submitted to 
microscopic examination.
The appearances found are for convenience of 
description recorded here according as the development 
of infarction was in its early, intermediate, or late 
stages. The classification is necessarily arbitrary, 
for, as will be indicated later, the process is a
continuous/
continuous one, one 3tage gradually merging into 
the next.
(l) Early. In the earliest stages an area of infarc- 
tion may differ little in colour from 
normal placenta, and unless the placenta 
is sectioned and examined under running water as 
described above, may escape notice. When treated in 
this manner, however, the lesion shows up as a very 
dark red or purple patch, sometimes sharply defined 
from the adjoining healthy tissue. The infarcted area 
may be found in some cases accurately to subtend a 
retro-placental haematoma. At this stage the open 
spongy texture of the placenta may still be observed 
and there is little or no change in consistence.
(see Plates V & VI ). The infarct of a few days 
standing is somewhat lighter in colour and firmer in 
consistence; the resemblance to liver in appearance 
and consistence has led to the term "hepatisation", 
which accurately describes the character of the lesion 
at this stage.
Microscopically, (see microphotographs 3 to 9), 
the earliest change seen consists in a marked con­
gestion of the blood vessels of the chorionic villi.
It should be remembered in this connection that the 




throughout the placenta ia naturally Influenced by the 
time at which the cord io tied, being more pronounced 
when the cord is ligated immediately after birth, than 
when the ligature is not applied until pulsation has 
ceased« In the infarcted area the vessels are often 
so distended as to compress the stroma into a very 
thin layer under the epithelial covering. Th© con­
gestion of the villous vessels may be looked on as 
analogous to the congestion seen in the development 
of a collateral circulation elsewhere. Young has 
compared it to "the vascular hyperaemia and stagnation 
which occurs in other tissues when there is any local 
lowering in vitality such as might result, for example, 
from injury. It is an evidence of local reaction, 
which precedes the local death, that is envitable 
when the blood supply of the part is cut off".
In association with this congestion the villi are 
commonly found closely crowded together, so that the 
intervillous spaces are reduced to mere chinks, or 
are completely obliterated, the result being a solid 
block of tissue more or less sharply differentiated 
from the surrounding spongy placental substance.
This "hepatisation" is not entirely due to the 
turgescence of th© individual villi. Eden explained 
it as due to a "progressive diminution of the blood 
supply/
supply to a part of a cotyledon by the obliteration 
of a maternal artery, which would cause the villi to 
become crowded together because there would not be 
sufficient blood in the part to maintain them at their 
normal distance from one another", and suggested 
further that the pressure exerted by the rest of the 
placenta "would drive th© villi together into a closely 
crowded consolidated mass". With this explanation 
Young is in agreement and writes "the infarcted block
is thus really an area of collapsed placental tissue
.
..........  comparable to collapse of a portion of the
lung following occlusion of a corresponding bronchus".
A third feature of th© early infarct is the 
presence of a coagulum in the intervillous spaces; 
this, while not a constant, is a characteristic 
finding, (see case 9, Section (1): and case 10, Section
(1) ). Clotting of blood in this situation is never 
found in the healthy placenta. According to Young, 
its occurrence always indicates interference with the 
maternal circulation in the corresponding part, and 
is not necessarily secondary to the changes in the 
villi; he instances its occurrence in cases where it 
is known that there has been a stagnation of the 
maternal blood, and where the villi are healthy, e.g. 
accidental haemorrhage. Coincident with the appear- 
ances above described, degenerative changes may 
occasionally/
occasionally be found in the chorionic epithelium.
Th© earliest indication of necrosis seems to be a 
proliferation of the epithelium in the form of pro­
jecting buds of granular syncytium staining deeply 
with haematin. Young, drawing attention to this 
feature, refers to the masses of tissue as "prolifera­
tion of th© syncytial nuclei". The condition has 
been described by various investigators (Fink, Hermann, 
Sitz, etc.) as characteristic of the albuminuric or 
eclamptic placenta. Brindean and Nattan-Larrier, 
however, do not consider this budding peculiar to 
eclampsia, but merely an exaggeration of the physio­
logical condition.
(2) I n t e r m e d ia t e . In this stage the deep purple of
the early infarct has given place 
to a brick-red or reddish-brown; 
solidification has occurred, the infarct having the 
consistence of india-rubber and cutting with a smooth 
surface. The lesion is now so sharply defined from 
the surrounding healthy tissue that it forms a prom­
inent feature of the cut-section of the placenta.
Microscopically, (see microphotographs 10 to 12), 
the most noticeable change is the pallor of the blood 
in the vessels of the villi and in the Intervillous 
spaces as the result of removal of haemoglobin and 
imperfect absorption of staining matter. Young has 
pointed/
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pointed this out and explains thereby the alteration 
in the naked eye appearance of the infarct.
Epithelial degeneration is further advanced, the 
nuclei staining feebly or not at all. Degeneration of 
the stroma, of the nature of a coagulation necrosis, 
has also occurred. In this stage, fusion of neigh- 
bouring villi by masses of fibrin or by adhesion of 
their epithelial surfaces is commonly found and is 
sometimes so pronounced that the outlines of individua 
villi are difficult to distinguish.
(3) Late. In Its ultimate stages, its distinctive
pale yellow appearance and hard consistenc 
make the naked-eye recognition of infarc­
tion easy. Microscopically, (see microphotograph 13), 
the villi are commonly seen fused into a more or less 
homogenous mass of tissue, in which epithelial degen­
eration is complete, nuclear staining being entirely 
lost. Necrosis of the stroma is pronounced, and 
little or no trace of foetal vessels remains. Less 
commonly a different terminal stage may be observed 
in which no fusion of the villi occurs, but in which 
disintegration of their cellular elements progresses 
until in the end they are represented by mere ghost­
like outlines, (see microphotograph 14). Young, so 
far as I know, was the first to point out that the 




are different stages in one and the same process, and 
not, as often stated, independent pathological states. 
His views are in disagreement with those of Whitridge 
Williams, but have been endorsed in a recent article 
by McNalley and Dickman, who, while agreeing that the
white infarct .............  generally represents a
further or older stage of the red variety, describe a 
further type of lesion which results from the con­
version of a collection of pure blood into structures 
that, in the gross, have the identical appearance of 
white infarcts, but in whose formation villi play no 
part. This condition has also been described by 
Dieulafoy who writes "Th© lesion is characterised by 
the appearance of haemorrhages which are converted 
into white infarct. The primary lesion is haemor- 
rhagic, the white infarct is secondary. If the in­
farct is incised it appears to be formed by fibrin, 
more or less dense in appearance and sometimes dis­
posed in a series of concentric lines*'. Cruveilhier 
and De Lee have made similar observations.
AETIOLOGY OF INFARCTION.
The factors responsible for infarction are dis­
puted. Whitridge Williams from an examination of five 
hundred placentae concluded that in the great majority 
of/
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of caf30s the main factor in the production of in­
farction was to be found in an obliterative endarter­
itis of the villous vessels. His observations were 
thus in accordance with those already made by Eden, 
Ackermann and others. Young on the other hand agreee 
with Hofmeir that the degeneration is due to some 
interference with the maternal blood supply, and has 
pointed out that the villi are not dependent for their 
nourishment on the foetal blood and that they can 
live and proliferate when this is absent, as in the 
earliest stages of development, or in hydatid mole, 
and therefore that villous necrosis must be the result 
of some process other than obliteration of the villous 
vessels.
Young's observations receive support from the 
work of Goodall, who has shewn in his investigation on 
the involuting uterus, that obliteration of the 
maternal vessels does take place before labour}
"in the smaller veins of the placental area": he writes 
"there is usually a complete obliteration due to the 
building of a thrombus". Goodall has pointed further 
to the connection between these changes and the 
presence of placental infarcts.
That infarction results from interference with 
the maternal blood supply is shewn clearly by the 
frequency with which a retroplacental clot is accurately
subtended/
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subtended by an area of infarction. Underlying old 
clots old yellowish or white infarctions will be founc. 
while under a recent haematoma the area of infarction 
is deep red or purple; such infarction as this last 
commonly accompanies accidental haemorrhage, especially 
of the concealed variety, and I have repeatedly found 
it in the separated portion of a placenta praevia.
(see plates IX & X ) •
In many instances, in fact in the majority of 
cases of eclampsia, no evidence of placental separatio 
or of retroplacental bleeding may be present» the 
local impairment of blood supply that results in 
placental infarction being probably due to thrombosis 
in the vessels of the placental site, (see pp. 105, 106)
n
THE AETIOLOGICAL RELATIONSHIPS OF INFARCTION 
AND THE ALBUMINURIA OF PREGNANCY.
This has been much disputed. Holland, while 
admitting that infarcts were more frequent in albumin­
uria and eclampsia, wrote Mthey may be looked on as th 
result of a chronic toxaemia; as to their connection 
with eclampsia, they are merely accompaniments not 
consequences. The presence of the chronic degenera­
tions in eclamptic placentae has been investigated 
by Brindeau and NattanVLarrier who give them no special 
significance.11 /
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significance.*' Whitridge Williams, while recognising 
their association with eclampsia and albuminuria 
stated that at present we could not satisfactorily 
account for the relationship between them. More 
recently Hoffbauer has denied that the two conditions 
are in any sense associated* Until Young’s paper in 
1914 one may summarise the position by saying that 
placental disease of this nature was looked on merely 
as the accompaniment or as the result of the toxaemic 
state. This attitude was the natural outcome of the 
variable and confusing changes which might be found 
in the placenta in toxaemic cases. in the majority 
of cases of toxaemia an extensive degree of placental 
infarction is found; in others there is no apparent 
change; in a third group the placenta may contain 
multiple areas of necrosis, and yet, at the time of 
delivery, no clinical evidence of toxaemia may be 
present. The natural Inference from such Irreoonoil* 
able data was that no constant association between the 
two conditions existed. A logical explanation how­
ever has been offered by Young. What f ir s t  led him 
to the interpretation of this apparent paradox# was 
the discovery that# although obvious placental diitasfi 
might be absent in the placenta of a fulminating 
eclampsia which ended in rapid labour or death# in 
the other less virulent type# in whieh som® day§ or 
weeks/
weeks elapse between the inception of the toxaemia and 
the birth of the placenta, there is always massive 
necrosis visible to the naked eye. In my own series 
of cases I have seen no exception to this rule, and 
would specially direct the reader’s attention to 
Oases 43 and 44 which are illustrative of this 
explanation. The obvious deduction from these
observations is that in an albuminuric or eclamptic 
toxaemia a degenerative change is always present in 
the placenta, but that some hours or possibly a day 
must elapse before it can evolve into the form of 
naked eye infarction. Quoting from Young’s 1914 
paper (p.4); "It is this that explains why in an 
albuminuria which becomes established gradually and 
persists for some time, one is more likely to find 
marked placental disease. It is just the compara­
tively slow involvement of the placenta that allows 
of the continuance of the pregnancy and the evolution 
of the infarcted regions. Where there is a sudden 
and extensive involvement of the placenta, the toxaemi 
is/
* A case similar to No.44 ha3 recently (16th September 
1923) been delivered in the Royal Maternity Hospital 
The patient, a primigrávida, apparently enjoyed 
perfect health until the onset of labour. Her urine 
had been tested at frequent intervals in the Ante­
natal Department with negative results, the last 
analysis being made eight days before labour.
Towards the end of the first stage of labour, the 
patient became stuperose and complained of violent 
headachej two eclamptic convulsions occurred before 
delivery was completed. The placenta was thoroughly 
sectioned and, as far as one could judge, was in 
every respect normal.
is so fulminant that th© pregnancy ends before any 
naked-eye changes in the placenta are produced."
If these observations are correct they indicate 
that if the necrotic areas are the source of the 
eclamptic poison, this poison is produced during the 
early autolysis of the disintegration process, and 
whilst the structure of the placenta as yet shews 
little or no change. Gradual piecemeal involvement 
of the placenta may produce in the end an extensive 
infarction consisting of small isolated necrotic 
areas of different ages but "under these circumstances 
the absorption of toxic products from the dying patches 
is so gradual and at any one time so small in amount 
that it is tolerated and may occur with little outwarc. 
effect." (Young).
In that type of case mentioned above, in which, 
despite the presence of obvious infarction, no toxaemi 
is evident at the time of delivery, we are dealing 
with a toxaemia which was present earlier in the cours 
of pregnancy and has been recovered from. In such, 




ACCIDENTAL HAEMORRHAGE AND TOXAEMIA.
On account of the frequency with which it is
associated with albuminuria and eclampsia, accidental
'haemorrhage is a sublet of great importance in con- 
nection with the thesis which I am attempting to 
establish. As early as 1903 Muus of Copenhagen 
advanced the hypothesis that accidental haemorrhage 
was a manifestation of a pregnancy toxaemia, and 
called attention to the frequent association of 
eclampsia in these cases. Its relation to eclampsia 
was referred to in 1914 by Essen Moller who described 
two cases from his own clinic. Numerous other cases 
have been reported, in particular by Seitz, Winter,
Bar, Convelaire, and Willson. In my own series there 
are five examples of this combination.
PATHOLOGICAL ANATOMY.
For the study of the anatomical changes in 
accidental haemorrhage, my material has consisted of 
three uteri, to one of which the placenta was still 
attached, and twenty-five placentae. The uteri were 
obtained from cases of severe' concealed accidental 
haemorrhage; in one case the patient had been delivered 
by/
by Caesarean section followed by hysterectomy; in a 
second the uterus had been removed entire at abdominal 
section without having been incised; the third uterus 
was secured at a post-mortem. The appearances found, 
which are described in detail in cases 2, 6, and 10, 
may be summarised as followsi-
(l) Macroscopic appearance of uterus.
In ail three cases the naked-eye appearance 
of the uterus was similar, and presented the striking 
picture characteristic of the condition (see Plates 
I & II ). The surface of the organ was extensively 
congested and haemorrhagic, the colours varying from 
pink through purple to black. In two cases the 
extravasation was most marked in the neighbourhood 
of the fundus, in the third case it extended from 
fundu3 to lower uterine segment, being equally pro­
nounced in this latter situation. In general, it 
was found that the ecchymosis was most marked in the 
tissues overlying the placental site. Splitting of 
the peritoneal coat was observed in one case, the 
fissures running for the most part longitudinally, 
and being more numerous in the neighbourhood of the 
fundus than elsewhere* This peritoneal fissuring is 
of interest and has been frequently described by 
Lieven, Williams, Willson, Smyly and others* The 
explanation/
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explanation of its production is not clear; the con­
dition has been variously ascribed to sudden severe 
overdistension of the uterus, or to intramuscular
haemorrhage with diminished elasticity of the uterine
.
wall, or to the presence of sub-peritoneal collections 
of blood; such bullae were found in one of my cases.
(S) Myometrium: Widespread intramuscular haemorrhage
was found in all three cases. 
Separation and tearing apart of 
muscular bundles is the essential and most constant 
feature of concealed accidental haemorrhage, and has 
been described by all those who have studied the 
condition, in particular by Convelaire, Fletcher Shaw, 
Ley, Whitridge Williams and Willson. It varies from 
milder degrees in which infiltration is slight to major 
degrees in which the uterine wall is ploughed up and 
masses of tissue are torn asunder by a massive and 
brutal haemorrhage, the "diffuse utero-placental 
apoplexy** of Gonvelaire. In all three cases the 
extravasation was most marked in the neighbourhood 
of the placental site, and, especially in two of the 
cases, towards the fundus rather than towards the 
lower uterine segment. As regards the distribution 
of the haemorrhage in the uterine wall, a striking 
feature, to which attention has been specially drawn
b y /
by Willson, is the tendency for the haemorrhage to be 
most widespread towards the peritoneal rather than 
towards the decidual surface of the uterus. This 
finding is clearly demonstrated in Case 16 (see PlateII 
fig 2) and, as will appear later, is of considerable 
aetiological importance.
As regards the condition of the muscular fibres 
themselves, all stages of degeneration were found in 
each case, being apparent for the most part in loss of 
nuclear staining. In one case the muscle had been 
reduced in places to a pulp of vacuolated faintly 
staining tissue. Degeneration of individual muscle 
fibres has been observed (quoting from Ley's paper) 
by Seitz, Hartmann and by Larate, but has not been 
recorded by Courellaire, Essen-Moller or Whitridge 
Williams. Ley has found marked necrosis in all 
three uteri studied, and while this was most marked 
in areas where haemorrhage was greatest» it was not 
limited to these, and was due, in his opinion, not 
to the haemorrhage, but to the action of a toxin which 
in places had converted the muscular tissue into a 
"vacuolated matrix in which lie a very few tortuous, 
narrow, hyper- and hypo- chromatic nuclei"•
(3) Decidua: C o n g e s t i o n  o f ,  and haemorrhage into
the decidua were present in all three 
cases, and were more marked in the 
neighbourhood/
neighbourhood of the decidua basalis than elsewhere. 
Leucocytic infiltration of the decidua was found in 
one case but was not marked. Haemorrhagic lesions of 
the decidua are described in practically all the 
recorded cases.
(4) Blood vessels: Congestion, especially of the
veins was uniformly present in
the three uteri studied; in one
section (case 2 section 1) rupture of a vein with 
effusion into the surrounding tissues, such as has 
been described by Williams and Convelarie, was found.
Thrombosis of the veins of the uterine wall, especially
near the placental site, was noted in one case 
(case 16); in one case (case 2) the ovarian vein on 
the left side was found to be plugged by a thrombus, 
though whether of ante-mortem or post-mortem formation, 
one could not be sure. In Young's case "a massive, 
extensive and fairly old standing thrombosis was found 
in the ovarian vessels on each side, especially the 
left. The uterine vessels seemed to be healthy."
THE PLACENTA IN ACCIDENTAL HAEMORRHAGE.
The appearances found in the placenta vary with 
the degree of separation, and the time which elapses 
between separation and birth of the organ. Where the 
occurrence/
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occurrence of bleeding is quickly followed by delivery, 
as in many cases of external accidental haemorrhage, 
the maternal surface of the placenta is usually 
partially covered by loose fresh blood clot, the tissue 
underlying which may be seen on section to be com­
pressed, and may show a moderate degree of congestion 
or mottling; beyond this, there is little or no naked 
eye difference between the separated portion and that 
which has remained attached« In some cases the whole 
placenta appears paler than normal, (see Cases 21 to 
25) Microscopically the only change present at this 
stage is a minor degree of congestion in the vessels 
of the chorionic villi; this feature is not constant.
In a larger group of cases a sufficient time 
elapses between the onset of haemorrhage and delivery 
to allow of the development of definite and character­
istic appearances,so that the separated portion of 
placenta is now clearly defined from that which has 
remained attached. The best example of this type 
is the retroplacental haematoma, subtending which 
there will always be found an area of infarction, of 
the early, intermediate or late type, according to the 
age of the clot, and presenting naked eye and micro­
scopic appearances identical with those already 
described under the pathology of infarction.
(see Plates III, V fig.2, and VII)
THE RELATION BETWEEN ACCIDENTAL HAEMORRHAGE
AND TOXAEMIA.
The frequency of albuminuria in accidental haem­
orrhage is given by different authors in figures 
varying from 50 to 80 per cent. In my own series the 
ratio is twenty times in a series of twenty-five 
cases - i.e. 80$.
This common association strongly suggests either 
that the haemorrhage results from the toxaemia, as is 
commonly urged, or that the haemorrhage precedes, and 
through the coincident placental infarction, originates 
the toxaemia. If evidence can be produced to show 
that the onset of bleeding is independent of toxaemia, 
it must go far to strengthen the thesis which I am 
attempting to establish* The following considera­
tions render the validity of the common interpretation 
questionable.
(1) If accidental haemorrhage is provoked by the 
common toxaemia of the later months of pregnancy, 
it should occur with special frequency in primi- 
gravid women; it is, however, much rarer in these 
than in multiparae. In my series less than




(2) In a certain proportion of cases, especially 
those in which after the onset of haemorrhage 
delivery is rapidly completed, there may be no 
evidence of toxaemia; five of my cases (20 per 
cent) were of this nature (see Cases 21 to 25).
It may be urged, of course, against this argument, 
that cases of toxaemia in which the urine till a 
comparatively late stage remains albumen-free 
are not unknown; such however are extremely rare.
(3) That the toxaemia is secondary is shown by the 
fact that one may occasionally observe its 
development subsequent to the haemorrhage. In 
two of my cases (8 per cent) an analysis of the 
urine within a few hours of the bleeding was 
negative, whereas at a later examination an 
albuminuria was present, (see Cases 14 and 15). 
(An albuminuria develops so rapidly after pre­
mature separation of the placenta, however, that 
it is usually present by the time the patient is 
admitted to hospital.)
(4) A study of the aetiology of accidental haemor­
rhage, and especially of the morbid changes 
present in cases of the concealed variety» sug­
gests strongly that in many cases a mechanical 
factor/
factor is in operation. One hesitates to quote 
trauma as an aotiological factor of importance; 
in three of my cases, however, (Nos. 8, 9, and 21) 
a history of trauma was given, and in two the urine 
contained a considerable deposit of albumen. In 
favour of a mechanical theory df origin, evidence 
more reliable and convincing is obtained by a study 
of the changes in the uterus in cases of concealed 
accidental haemorrhage, of which, it may be recalled, 
severe toxaemia is a common accompaniment. Numerous 
observers have drawn attention to th® resemblance 
which the intensely congested, haemorrhagic* uterus 
found in such cases bears to a pedunculated ovarian 
or fibromyomatous tumour with acute torsion of the 
pedicle. Young has described a case in which he 
found extensive bilateral thrombosis of the ovarian 
veins, and has suggested such a blockage as a pos­
sible factor, and in a case recently operated on in 
the Royal Maternity Hospital bilateral thrombosis of 
these vessels was also present. As I shall show 
later, it is possible to produce in animals the exact 
counterpart of concealed accidental haemorrhage by 
interference with the venous return from the uterus. 
The distribution of the haemorrhage in the uterine 
wall is also suggestive. The extravasation, as 
Willson has shown, tends to reach its acme near the 
peritoneal,/
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peritoneal, rather than towards the decidual aspect 
of the uterus. (see P l a t e n  fig g) if the important 
aetiological factor were some haemorrhagic toxin, it 
appears reasonable on anatomical grounds to assume 
that th© haemorrhage would be retroplacentalj it is 
however unlikely that with retroplacental bleeding the 
blood would be forced through the uterine wall rather 
than along the line of lesser resistance behind the 
membranes.
It is of special interest to note the resemblance 
which the appearance of th© uterine wall in concealed 
haemorrhage shows to changes found in cases of so- 
called spontaneous rupture of the uterus, in which 
fragmentation of muscle and extensive vascular infil­
tration of the muscular wall also occur. W.A. Scott, 
describing two such cases, writes: "In the light of
the findings of J. Whitridge Williams in cases of 
accidental haemorrhage where there was a diffuse 
haemorrhagic infiltration separating the uterine 
muscle fibres, it is possible that a common under­
lying cause may account for both early spontaneous 
rupture and premature separation of the normally 
situated placenta'1. Spontaneous rupture is essen­
tially a mechanical process, and if Scott's suggestion 
is well-founded the significance is obvious.
(5)/
(5) Willson, although he believes that a general
maternal toxaemia is the important causal factor, 
admits that "if we accept the hypothesis that the 
general toxaemia is primary, it becomes necessary 
to assume, it would seem, that we are dealing 
with a toxin of haemorrhagic properties with 
a selective action on the tissues most involved, 
that is, the decidua, myometrium, parametrium, 
perimetrium and ovaries. A toxin with such 
diversity of chemical affinities seems unlikely."
I have endeavoured in the preceding pages to 
disprove the theory that accidental haemorrhage is 
caused by a maternal toxaemia. It wa3 shown at the 
outset that the relationship between the two condition 
is so intimate that the conditions must be inter­
dependent* The logical conclusion is that the toxaemija 
is the result of necrotic changes which have been in­
duced in the placenta by premature separation.
Where birth of the placenta follows quickly on 
the onset of bleeding sufficient time is not allowed 
Tor the development of infarction; toxaemia is there­
fore inconspicuous, and if present is represented by
a slight transient albuminuria. . In this category 
are numbered most cases of external bleeding. On the 
other/
other hand where the placenta has been retained in 
the uterus for some time after the occurrence of 
haemorrhage, the development of infarction is in­
variable. The best example of this type is the 
retro-placental haematoma, subtending which, as 
already stated, there will always be found an area 
of infarction. Toxaemia is the dominant feature of 
this class of case. The most severe toxaemias 
in my series of accidental haemorrhage belong to this 
class. It includes four cases of eclampsia.
SHORT ANALYSIS OF CASES OF ACCIDENTAL HAEMORRHAGE.
My series consists of twenty-five consecutive 
cases. Six of them (24 per cent) occurred in primi- 
gravidae, nineteen (76 per cent) in multiparae; the 
average parity was 5.3.
The cases were grouped as follows:-
(1) Oases with a history of toxaemic symptoms prior 
to the occurrence of bleeding (exclusive of cases 
of eclampsia):- There were five cases of this 
nature (20 per cent). In all of these more or 
less old-standing necrotic lesions were found in 
the placenta at birth, the majority of these 
subtending old retroplacental haematomata (see 
page 146 ).
(2) Cases with no history of toxaemic symptoms pre­
ceding the bleeding, but in which on admission 
to hospital albuminuria was present (exclusive 
of cases of eclampsia):- There were eight cases 
in this category (32 per cent). In three of 
the patients the albuminuria was associated with 
other evidences of toxaemia, oedema of face, 
headache etc., whilst in one, a case of concealed 
accidental haemorrhage (Case 6), the toxic 
symptoms/
symptoms were so severe that the patient’s con­
dition caused considerable anxiety.
Cases in which the urine was albumen-free on 
admission but in which albuminuria was subse­
quently present:- Two such cases were observed 
(8 per cent).
Cases of accidental haemorrhage combined with 
eclampsia:- There were five cases of this type 
(20 per cent). One was a case of severe con­
cealed accidental haemorrhage; in the other four 
large retroplacental haematomata were found.
Cases in which the urine remained albumen-free 
throughout:- This group comprised five cases, 
(20 per cent); all were cases of external acci­
dental haemorrhage, in which delivery w a 3  com­
pleted within a few hours of the occurrence of 
bleeding.
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It sometimes happens that in placenta praevia 
the detachment of the placenta commences some days 
before the delivery of the uterine contents. If the 
thesis I am attempting to substantiate be correct 
such cases should be associated with a toxaemia.
It was decided therefore to conduct an investigation 
along these lines.
Toxaemia has, so far as I know, never been re­
garded as bearing any aetiological relationship to 
placenta praevia, though a number of cases, in partic- 
ular one by Holland, have been recorded in which low 
implantation of the placenta was combined with 
albuminuria. The concurrence has been, however, con­
sidered as a chance phenomenon. Recently Jardine and 
Kennedy have reported a series of eleven cases of 
toxaemia so severe as to lead to complete suppression 
of urine, and in two of these there was placenta 
praevia. These conditions are each so rare that 
unless there is a possible mutual dependence they 
should occur together only once in several hundred 
thousand cases.
A rise in blood-pressure is probably the 
earliest/
p l a c e n t a  p r a e v ia  and  t o x a e m ia .
earliest definite sign of a toxaemia that we possess.
!In cases of severe haemorrhage however, despite the 
presence of toxaemia this indication may obviously 
be wanting, and in this investigation the presence of 
albumen in the urine was taken as a test.
In all the cases the bleeding had commenced before 
admission of the patient to hospital.
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* For this investigation, as for the similar investi­
gation of the cases of accidental haemorrhage, a 
catheter specimen of urine was obtained as soon as 
possible after the admission of the patient to 
hospital and also at subsequent intervals there­
after.
1 0 0 .
SHORT ANALYSIS OF OASES OF PLACENTA PRAEVIA.
My series consists of seventeen cases of placenta 
praevia which, with the exception of cases 29 and 32, 
were observed consecutively. Two of the patients 
(12 per cent) were primigravidae, fourteen (88 per 
cent) were multiparae* the average parity was 6.8.
The cases were grouped as follows:-
(1) Placenta praevia with albuminuria on admission, 
but with no toxaemic symptoms preceding the 
haemorrhage, (exclusive of one case of eclampsia' 
There were seven cases of this nature (43 per 
cent). In one case only a trace of albumen was 
present and quickly disappeared. In two it in­
creased from a trace at the first analysis to a 
considerable deposit at subsequent examinations. 
In one case, an XI-para, labour was induced at 
the seventh month for placenta praevia; the 
patient’s health, previously perfect, now deter­
iorated, and violent headaches and other eviden­
ces of toxaemia such as marked albuminuria, 
developed. During the puerperium her condition 
only partially improved, and some months later 
she was admitted to the medical side of the Roya.. 
Infirmary/
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Infirmary with an acute recrudescence of kidney 
mischief from which she died. In one case the 
occurrence of haemorrhage was followed by a train 
of symptoms suggestive of acute yellow atrophy,* 
the patient died, but permission for a post­
mortem examination was refused.
(2) Placenta praevia in which the urine was clear on 
admission but in which albuminuria was subse­
quently present:- There was one case of this 
type (6 per cent).
(3) Placenta praevia combined with eclampsia:- 
One such case was observed (6 per cent), (see 
Case 34 )j the diagnosis of eclampsia was con­
firmed post-mortem.
(4) Placenta praevia in which the urine remained 
albumen-free throughout. There were eight cases 
in this category. (47 per cent).
It is pointed out that although in the complete series 
albuminuria was present in 53 per cent of the cases, 
in the consecutive series of fifteen cases (Cases 29 
and 32 being omitted) its incidence falls to 48.7 
per cent.
Between the 4th January and 3rd September 1923, 
forty-two/
forty-two cases of placenta praevia were admitted to 
the Royal Maternity Hospital. In twenty-seven of 
these an analysis of the urine was made on one or more 
occasions subsequent to admission, a catheter specimen 
being, with few exceptions, obtained for purposes of 
examination. In twelve cases (44.5 per cent) 
albuminuria was found. In three cases only a trace of 
albumen was present and rapidly disappeared; in three 
cases the amount of albumen was observed definitely 
to increase; in two cases, placenta praevia was com­
bined with eclampsia; in one of these the combination 
was probably of the nature of coincidence, for the 
placenta was extensively diseased and there was a long 
history of toxaemic symptoms; the patient was a primi- 
gravida. In the other case, however, the patient, 
a II-para, had enjoyed perfect health until the onset 
of haemorrhage; toxic symptoms very rapidly developed, 
and before delivery had been completed, an eclamptic 
convulsion had occurred. Between the onset of haemor 
rhage and birth of the pla,centa twenty hours elapsed. 
After delivery the toxaemia rapidly subsided and at 
the end of one week the urine was practically albumen 
free.
These records are striking and, although the 
series is too small to warrant any far-reaching con­
clusions, go towards the confirmation o.f my argument. 
The/
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The observations made arouse the suspicion that, in 
the past, the toxaemia which apparently is liable to 
occur in placenta praevia has been frequently overlooked, 
any symptoms being attributed to the collapse and 
the anaemia of haemorrhage. As a control I examinee, 
four cases of severe haemorrhage, other than obstetrical, 
and in each case the urine gave negative findings.
The association of albuminuria with placenta 
praevia is admittedly less frequent and less con­
spicuous than with accidental haemorrhage; my ratio 
of 46.7 per cent no doubt considerably exceeds the 
average findings. If placental separation, provided 
the case does not rapidly terminate in labour, in­
duces a toxaemia, how is one to account for this 
relative infrequency of toxaemia in placenta praevia? 
There are two considerations which may be adduced in 
explanation. (a) For the production of a moderate 
degree of toxaemia it is probably necessary that a 
considerable extent of the placenta should undergo 
degeneration. Young has suggested that for an 
eclamptic seizure it is necessary that one half or 
one third of the placenta be infarcted. In the 
majority of cases of placenta praevia, however, the 
area of separated placenta is comparatively small 
and the resulting toxaemia correspondingly incon­
spicuous* For the same reason toxaemia in abortion 
or/
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or In extrauterine pregnancy is seldom met with.
(b) As compared with placental separation in accidents, 
haemorrhage, the possible channels for the exit and 
absorption of toxic products in placenta praevia are 
comparatively limited. In the former, best exempli­
fied for my purpose in the retro-placental haematoma, 
the area of degeneration is completely surrounded with 
living placental tissue and a ready access into the 
systemic circulation of any toxic material is thus 
allowed* In placenta praevia however, if one excepts 
the completely central variety, the separated portion 
is in limited contact with healthy placenta and the 
diffusion of poisonous material elaborated in the 
infarcted area is inevitably less free.
OTHER CAUSES OF PLACENTAL DEGENERATION AND TOXAEMIA.
It has been shewn above that mechanical factors 
may cause a detachment of the placenta from the 
uterine wall, and, as in certain cases of placenta 
praevia and accidental haemorrhage, such a mechanical 
detachment is the cause of the degeneration that ends 
in  toxaemia. It often happens, however, that in cases 
of ordinary infarction of the placenta the exact caus 
o f  the impairment of the maternal blood supply is 
difficult/
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difficult or impossible to discover by an anatomical 
examination. In some such instances, a thrombosis 
is found in the decidual vessels; Young believes that 
this factor operates in a number of cases but admits 
that it is impossible of proof, for one cannot tell 
from the microscopic appearances whether the thrombosi 
ha3 preceded or followed the necrosis. If it be 
granted that, in the absence of a mechanical separa­
tion of the placenta, such as occurs in placenta 
preavia and in certain cases of accidental haemorrhage, 
thrombosis of the corresponding maternal vessels is 
responsible for the development of infarction, on wha- 
doss the occurrence of this exaggerated thrombosis 
depend? Two alternative explanations may tentative 
ly be offered:- .
(1) Attention has already been directed to a 
paper published in 1919 by Talbot in which, as the 
result of clinical observations, he expressed himself 
convinced that, in eclampsia, a septic focus was, in 
some form, invariably present. In recent years 
La Vake, Mosher, Shoganoff and others have also drawn 
attention to the frequent association of chronic 
sepsis with albuminuric and eclamptic toxaemia.
In/
* Goodall has shown that, in the later weeks of 
pregnancy, thrombosis of the decidual vessels 
is normally found.
In a second paper published in 1922 Talbot refers 
to the frequency of placental infarction in such 
toxaemia, and adduces very suggestive histological 
and clinical evidence to show (a) that this lesion is 
secondary to a haemorrhagic lesion (of the nature of 
thrombosis) in the maternal blood vessels of the 
placental site, (b) that the primary lesion in the 
maternal blood-vessels is infectious in origin, and
(c) that the infection is haematogenous, its source 
being generally found in the teeth or tonsils. 
Thrombosis in the peripheral veins is commonly in­
fective in origin, and is met with in such conditions 
as rheumatic fever, measles, influenza, pneumonia and 
typhoid fever. (Osier)
Talbot admits, however, that bacteriological 
methods to prove that the infarct is infective in 
origin have not proved successful.
( 2 )  Is it possible that the increased intra­
abdominal pressure, which Paramore claims to have 
shown is present towards full term, especially in 
primigravid women, (in whom toxaemia is specially 
liable to develop), may tend to cause venous stasis 
with consequent thrombosis? The question cannot be 
answered until we have a more intimate knowledge of 
the vascular conditions that obtain in the abdomen 
and pelvis during pregnancy.
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THE ANALOGY OF "TRAUMATIC TOXAEMIA";
POST-PARTUM ECLAMPSIA.
When Young propounded his infarction theory in 
1914, the conception that products elimitated from 
the disintegration of tissues at such an early stage 
could be toxic was a new one in pathology. This 
worker was able to show that autolysis of the human 
placenta increased its toxicity to the lower animals, 
and claimed to have reproduced in lower animals, by 
the injection of early autolytic products of the 
placenta, a disease exhibiting the classical features
Aof human eclampsia.
Since Young's original investigations it has 
become recognised that similar factors operate in 
other diseased conditions and appear to afford, by 
analogy, confirmation of his thesis. In particular 
I would direct attention to researches on the origin 
of shock and more especially on the pathogenesis of 
what is known as "traumatic toxaemia".
The frequent association of shock with extensive 
muscle injury was recognised during the war. That 
the severe shock observed in these cases was largely 
contributed to by a toxaemia resulting from the 
liberation of toxic products of damaged tissue wa3 
evidenced clinically by the improvement, immediate 
and/
and maintained, which followed removal of a badly- 
lacerated limb, or the application of a tight tourni- 
quet when the patient was too shocked to stand 
operation. The experimental investigations of 
Professor Bayliss and Lt.-Col. Cannon have shown that 
the fission products of muscle are toxic in nature. 
Where extensive muscular injury was produced in an 
animal, a "traumatic toxaemia" resulted which was 
shown to be due to the absorption of some toxic sub­
stances given off by the injured tissues, and to be 
independent of a nervous stimulation by its occurrence
in cases where the nerve supply of the part had been
'
completely severed, and by its absence in cases where 
the nerves were intact but the blood-vessels tied.
In cases where a tight tourniquet was applied above 
the level of injury, no reaction appeared until after 
the release of th© tourniquet; on the other hand, 
where a reaction had been allowed to appear, the 
application of a tourniquet was immediately beneficial. 
(Apart from the extent to which skeletal muscle is 
involved in war wounds there seems to be no ground for 
awarding it a special position as a source of toxic 
products of injury; Cannon has produced similar 
results by damaging the liver (Dale) ). Similar 
observations have been made by Delbet and Quenu, 
who /
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who have further shown that the animal might die 
immediately or within a short time from an apparent
over-stimulation of the nervous system; or it might
■live for hours or a day or more, and then die from 
damage to the liver or suprarenal capsules.
While caution must be shown in the application of 
these findings to eclampsia, there are several points 
at which the analogy appears to hold. The non- 
appearance of toxaemia in those cases of accidental 
haemorrhage, where the haemorrhage extends so rapidly 
as to cause a complete separation of the placenta, may
correspond to the absence of reaction in those experi­
ments where a tourniquet is applied before the limb 
is crushed; in both cases access of disintegration 
products into the systemic circulation is prevented. 
Similarly the improvement which, in albuminuria or 
eclampsia, generally follows delivery or intra-uterine 
death is in common with the benefit which in the 
animal experiments follows the application of a 
tourniquet after symptoms of shock have appeared; in 
neither case is further absorption of toxin possible.
It is with regard to post-partum eclampsia,
*
however, that the analogy is of greatest interest and
suggestion. The problem of post-partum eclampsia is
a difficulty which must be faced in any attempt to 
explain/
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explain the phenomena of this disease. A consideration 
of the sequence of events in eclampsia makes it possible 
that the end stages are to be accounted for by the 
absorption of products of autolysis of such tissues 
as the liver and possibly the kidney, and are not the 
immediate or direct results of a placental poison.
There is, as it were, a secondary intoxication super­
imposed on the first, and for its evolution, some 
hour3 or even days may be required. If this explana­
tion be correct, it accounts for the occasional delay 
of the final stages of toxaemia till the post-partum 
period.
The possibility of a delayed action of this 
nature is supported by the analogy of the toxic effects 
of damaged muscle. War surgery has shown that where 
an extensive muscular injury occurs, the patient may 
shortly afterwards succumb to "primary" shock, ner­
vous in origin, or he may recover and twenty-four or 
forty-eight hours later die as the result of an in­
toxication with harmful tissue disintegration products 
The researches of Bayliss, Delbet and others referred 
to above have also demonstrated that in animal experi­
ments death may be delayed for a day or more, the 
animal eventually succumbing to the effects of dis­
integration of the liver and suprarenal glands.
There/
There may also he cited as analogous the action 
of certain chemical poisons such as phosphorus or 
chloroform where a day or more may elapse between the 
introduction of the poison and the development of 
toxaemia.
EXPERIMENTAL INVESTIGATION
While the observations which I have made in the 
preceding pages appeared well founded on clinical 
and anatomical grounds, it was realised that the 
argument in favour of a placental theory of origin 
in eclampsia would be strengthened, could positive 
evidence from the results of animal experiment be 
obtained. It was decided, therefore, to carry out 
an investigation of this nature. Three groups of 
experiments were conducted, the animals employed being 
guinea-pigs, and numbering twenty-two in ail.
I regret that owing to the difficulty of obtaining 
pregnant animals a larger number of experiments was 
impossible* Of the animals employed ten were preg­
nant and twelve non-pregnant. The former were taken 
from "stock" and operated on when from the size of 
the abdomen it was found that a sufficiently advanced 
stage of gestation had been reached* In no case was 
the date of insemination ascertained, nor was a know­
ledge of the exact stage of pregnancy arrived at 
considered necessary for my purpose.
GROUP I . GENERAL PURPOSE OF EXPERIMENTS.
This was, in the first instance, to produce 
premature separation of the placenta by interfering 
with/
with the venous return of the uterus, and secondly, 
to investigate whether thereby lesions could be pro­
duced in the kidney and liver, similar to those found
.in the human, in cases of accidental haemorrhage 
associated with toxaemia. If placental separation 
could be caused in this manner, it would strengthen 
the view that in the human such separation may be 
mechanical in origin; further, if, as the result of 
the experiment, degenerative lesions were found in 
the kidney and liver, strong confirmatory evidence 
would be forthcoming that in the human, toxaemia is 
the consequence rather than the cause of placental 
separation. The principle of the experiment was 
based on the morbid appearances found in cases of 
concealed accidental haemorrhage, and also on the 
work of Morse who, operating on pregnant cats, was 
able to produce extensive uterine haemorrhage by 
ligation of the retro-uterine veins.
Anatomical Considerations♦-
In the pregnant uterus of the guinea-pig, the 
number of gestation sacs contained varies from one 
to five; in the animals which I employed the average 
number was 2.7. The uterus is suspended from the 
posterior abdominal wall by a myometrium or broad 
ligament, in which the uterine blood-vessels run. 
Proximally these vessels are/
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are linked up with the hypogastric system. Distally 
they usually become arranged in groups, the number of. 
groups corresponding to the number of pregnant sacs 
in the uterus. Between neighbouring groups a few 
anastomosing vessels run. Each vascular group is made 
up of a varying number of small arteries and veins, 
which, as the uterine wall is approached, converge on 
the neighbourhood of a placental attachment. Through­
out their course in the mesometrium each corresponding 
artery and vein is closely associated, and in the 
dissection and isolation of the veins, which was an 
essential to the success of the experiment, injury 
to one or other vessel was difficult to avoid. After 
reaching the uterus wall further branching occurs, a 
proportion of the blood-vessels ramifying over the 
uterine wall, a part penetrating the wall to enter 
the maternal part of the placenta.
Technique:-
The animal was anaesthetised with ether, 
and was then fixed down on its back to a wooden 
operating platform. The abdomen was shaved and 
thoroughly cleansed with iodine. The instruments 
employed were sterilised in pure lysol and then 
placed in weak lysol solution. Two squares of linen 
fixed to the abdomen with small towel-clips shat off 
the operation area. The abdomen was then opened in 
the/
the middle line by a linear incision about two inches 
long just, above the pubes. The pregnant ut6rus whicl 
usually presented itself at the wound was gently ex­
pressed from the abdomen, and was at once wrapped in 
gauze wrung out of warm, moist, very dilute lysol 
solution; there being as little direct handling as 
possible. It was necessary completely to expose the 
broad ligament so that the most suitable vessels for 
ligation might be ascertained. The next step con- 
sisted in the dissection and isolation of one or more 
groups of veins, and, as mentioned above, the vessels 
are so slender and their association with correspond- 
ing arteries so intimate, that injury was difficult 
to avoid. A round intestinal needle, the point of 
which had been filed blunt, was found to be the most 
suitable instrument. The needle was already threaded 
so that ligation might be completed without less of 
time. Pine linen thread was the material for liga­
ture employed. The uterus was then gently returned 
to the abdomen and the abdominal wall closed with a 
through-and-through "blanket" suture of linen thread, 
collodion and cotton wool being applied as a dressing 
to the wound.
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DETAILS OF EXPERIMENTS IN GROUP I. SIX EXPERIMENTS. 
EXPERIMENT I .
On the abdomen being opened, the uterus 
was found to contain three pregnant sacs,towards the 
placental attachment of each of which a large leash 
of blood vessels ran in the mesometrium; neighbouring 
leashes were linked up by a few anastomosing channels. 
One group of veins, consisting of one large and two 
smaller vessels, was ligated. Immediately afterwards, 
the veins over the corresponding placenta were seen 
to be greatly engorged, and the uterine wall in the 
neighbourhood rapidly became congested and cyanotic. 
Th© uterus was watched for about five minutes, at the 
end of which time the cyanosis was loss intense but 
more diffuse. The uterus was then replaced and the 
abdomen closed. The duration of the operation was 
seventeen minutes. The animal was seen at intervals 
of eight and twenty-three hours after operation; 
recovery was apparently complete.
After twenty-six hours the animal was killed.
The uterus showed a diffuse congestion, moderate in 
degree, and only slightly more pronounced in the 
neighbourhood of the placenta the circulation of whicl 
had been interfered with. Apparently an efficient 
collateral circulation had been established. On 
opening/
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opening the uterus it was found that no haemorrhage 
had occurred into its interior; all three placentae 
were still firmly attached, it was noticed, however, 
that the affected placenta was much more cyanotic thar 
the other two, a feature which was specially evident 
when a cut section of the organ was made. Cultures 
were taken from the peritoneal cavity and proved 
negative. The bladder contained a small quantity of 
urine,which was aspirated by means of a hypodermic 
syringe; a faint trace of albumen was present.
Microscopic Examination.
Kidney: The section shows both cortex and medulla.
The medulla is healthy. In the cortex early 
degenerative changes have in places occurred. 
Here and there the epithelial cells of the convoluted 
tubules are swollen and towards the free margin are 
breaking down. The nuclei are in places granular 
and partial loss of nuclear staining has occurred.
The glomeruli are in the majority of instances healthy 
Liver: The liver appears healthy.
Uterine Wall: No haemorrhage into the uterine wall 
has occurred. The blood vessels throughout 
are much distended, otherwise the appearances 
are normal.
118.
The uterua was found to contain two 
pregnant sacs, a group of blood-vessels running towards 
each placental area. One group of veins, comprising 
four small vessels,was ligated. During the dissec­
tion a vein was torn across, considerable haemorrhage 
taking place; ligatures were applied proximal and 
distal to the rent* Before the abdomen was closed, 
marked congestion and cyanosis was present over about 
one half of the uterus, being most marked in, but not 
confined to the posterior surface. The operation 
lasted nineteen minutes. The animal was seen at 
intervals of six and seventeen hours after operation. 
Its condition was fairly good.
Twenty hours after operation the animal was 
killed. Th© uterus was cyanotic over a large extent 
of its surface, especially in the neighbourhood of 
the previous interference. The veins in the broad 
ligament, other than those which had been ligated, 
and also the ligated vessels distal to the ligatures, 
were considerably engorged. ' On opening the uterus 
a small quantity of fresh blood clot was found in its 
interior and one placenta was partially detached, the 
other was firmly adherent* No difference in conges­
tion between the two placentae, or between the 
attached/
EXPERIMENT II.
attached and separated portions of the affected 
placenta was observed.
Cultures taken from the peritoneal cavity showed 
a mild growth of staphylococci. The bladder wa3 empty.
Microscopic Examination:
Kidney: Early degenerative changes have occurred in
the cortex; the epithelial cells lining the 
convoluted tubules are swollen so that the 
lumen of the tubules is narrowed, and in places 
desquamation has occurred so that the lumen is part- 
ially filled with granular debris. In the more affect- 
ed areas granular degeneration of the nuclei has 
occurred. The glomeruli are in the main healthy, 
although here and there the epithelial capsule has 
disappeared.
Liver: The liver is healthy in appearance.
Uterine wall: The blood-vessels throughout are con­
siderably congested; otherwise the tissue 





On the abdomen being opened the uterus 
was found to contain four pregnant saca. The venous 
return of three of theas, comprising three large and 
a number of smaller veins was ligated- Distal to the 
ligatures the vessels rapidly became distended, the 
congestion being specially marked in the neighbourhood 
of the placental site, and quickly extending over the 
greater part of the uterus. The other vessels in the 
mesometrium, both arteries and veins, in a short time 
became much engorged* The operation lasted twenty- 
two minutes. The animal was seen seven hours after 
operation and appeared to be recovering well. When 
seen sixteen hours after operation, however, it was 
drowsy and listless; after a further five hours it was 
obviously dying and was killed.
On the abdomen being re-opened, a small quantity 
of blood stained serum was found in the peritoneal 
cavity. The utaru3 was diffusely congested and seemed, 
distended; here and there petechial haemorrhages had 
occurred. On opening the uterus, it was found that 
haemorrhage had taken place into it3 interior.
One placenta wa3 completely detached, two were partially 
detached; the fourth, the blood supply of which had 
not/
EXPERIMENT III.
not been interfered with, was still adherent to  the 
uterine wall. A small quantity of urine^ was present 
in the bladder and contained albumen.
Microscopic Examination:
Kidney: The appearances are roughly similar to those
described in the preceding experiments; the 
degenerative changes, hov/ever, are more wide 
spread and more advanced; desquamation of the o © llg  
lining the convoluted tubules is marked, and in plt,e©e 
the lumen of a tubule is completely fille d  with ce ll­
ular debris. A few of the glomeruli appear ©hnmkin# 
and here and there the epithelial capsule 1ms boon flbdd#
Liver: Destructive lesions of the nature of a gran­
ular degeneration of the protoplast» of th© 
liv e r  cells,w ith  partial loss of tmolt&r 
staining have here and there occurred} ih@ §§11 out­
lines are wore or less intact# Th© ©hang# is  a 
diffuse one with no characteristic distribution#
Uterine wall? Cl) Section taken from 8®ighfe©t4fh©©4 
&f woooise'trial atfa©feffl®fit * 51i® bi©§d=V9§§9i§
a r e  mjofc di@i®n4©df i n  ©ft© ©r tw© ar©ft§ Kft§m= 
© n b s ^ l ©  ^travmsatiOft/ §#p#raiiftg th® ffiuisuiar bundle 
ha® ©oeasrrei#
(2j igeetiom f « p©iftt ftfe&ut tw§ iftchis frdm
m m im tri& .'lr flfe® wftli agpeafi
normal#
The uterus was found to contain three 
gestation sacs. With the exception of one or two 
small vessels, the venous return was completely obs­
tructed, five ligatures in all being applied. Before 
the abdomen was closed the veins distal to the liga­
tures had become greatly engorged; the uterus was 
intensely congested over the greater part of its 
surface and one or two small punctate haemorrhages 
under the peritoneum were seen to have occurred.
The uterus was gently returned to the abdomen and the 
abdominal wound closed, the operation having lasted 
twenty-four minutes. The experiment was carried out 
at 5 p.m. At 12 midnight the animal was seen by the 
laboratory assistant and stated to have been restless 
and showing occasional twitching of the limbs. At 
8 a.m. the animal wa3 found freshly dead.
On opening the abdomen a striking appearance of 
the uterus was found (300 plate XI). The organ was 
distended and extensively congested and haemorrhagic. 
Widespread splitting of the peritoneal coat had 
occurred; under the peritoneum there was much haemor­
rhagic extravasation, and the muscular wall of the 
uterus was seen to be diffusely infiltrated with blooc.. 
The uterus was ligated at either pole and removed 
entire/
EXPERIMENT IV.
entire (see specimen ). Cultures taken from the 
abdominal cavity showed a mild growth of a coliform 
organism. Urine drawn off from the bladder contained, 
a large quantity of albumen.
Microscopic Examination:
Kidney: (see microphotograph 19). The section
consists almost entirely of cortex which 
shows marked degenerative changes, which, 
while widespread, vary in degree of severity in 
different areas. Cloudy swelling and granular 
degeneration of the cells lining the convoluted 
tubules have occurred; the lumen of the tubules is in 
places much narrowed or obliterated as the result of 
swelling of its lining cells; the lumen is occupied 
b y  faintly staining cellular debris from breaking down 
of the cells at their free margin. Some of the 
glomeruli appear healthy, in others complete dis­
integration has occurred, the glomerulus being re­
presented by an irregular clear space containing a few 
cellular remains, no trace of the capsule persisting.
L iv e r :  (see microphotograph 1 8 ).Advanced & widespread
degeneration has occurred. The change con­
sists chiefly in an almost complete destruc­
t i o n  o f  the cell protoplasm, the nucleus and cell 
membrane/
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membrane being least affected. Here and there fusion 
of neighbouring cells haa occurred the intervening 
cell membranes having disappeared; nuclear dégénéra» 
tion in all stages is also seen. While at no place 
normal liver tissue is seen, in the neighbourhood 
of the vessels the degenerative changea s©era loss 
pronounced. Differentiation of the liver cells Into 
columns is almost completely lost.
(The post-mortem examination was made about six 
hours after death).
The uterus contained two gestation sacs. 
All the veins in one vascular group, and two veins 
(out of four) in the second group were ligated. The 
usual congestion of the uterus and of the vessels dis­
tal to the point of ligation was observed. The 
operation lasted seventeen minutes. The animal was 
seen at intervals of three, six and eight hours after 
operation; at these visits the animal seemed drowsy 
and listless, but no special untoward symptoms were 
observed* When visited seventeen hours after opera­
tion ,death had occurred; this was apparently due to 
complete obstruction resulting from strangulation and 
gangrene of a short loop of small intestine, which 
had herniated through the upper angle of the abdominal 
incision where a stitch had given way.
On the abdomen being opened, the uterus was founc 
to be deeply congested, and although less haemorrhagic 
than in the preceding experiment, a number of petechia 
haemorrhages had occurred. When incised, it was seen 
that haemorrhage had taken place into its interior; 
one placenta was almost completely detached, in the 
other a partial degree of separation had occurred.
Microscopically, the blood vessels in the uterine 
wall are seen to be much distended; a few localised 
areas of extravasation are present, one of these is 
shown to proceed from a ruptured vessel.
e x p e r im e n t  V .
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On the abdomen being opened the uterus 
was found to contain three pregnant 3acs. The vascular 
distribution was unusual, the blood vessels coursing 
irregularly in the mesometrium and not being collected 
into groups. The venous return was almost completely 
obstructed, two or three small veins and anastomosing 
channels being left untouched. During the dissection 
two small arteries were injured and required ligation. 
Before closing the abdomen about two-thirds of the 
uterus was congested and cyanosed, and a small extrav­
asation in the uterine wall over one placental area 
was observed to have occurred. The operation lasted 
twenty-three minutes. The animal was seen at interval 
of two, five, and sixteen hours afterwards, and, while 
drowsy and listless, appeared to be recovering from 
the effects of the experiment. When seen twenty-four 
hours after operation spasmodic twitchings of the 
muscles of the limbs and trunk were observed; the 
animal was lying on its side and, when placed on its 
feet, at once fell over. About one hour later death 
occurred.
On re-opening the abdomen a considerable quantity 
Of blood-stained fluid was found in the abdominal 




areas of extravasation could be seen; fissuring of 
the peritoneal coat had occurred in a few places. On 
opening the uterus it was found that haemorrhage had 
taken place into its interior. Two placentae were 
almost completely detached; in the third,separation
over a small area was found. All three placentae wer
deeply engorged. Cultures taken from the peritoneal 
cavity proved negative. No urine was found in the 
bladder.
Microscopic Examination;
Kidney: Extensive degenerative lesions are present,
affecting principally the convoluted tubules,
the lumen of many of which is filled with 
cellular debris; the nuclei have in places persisted, 
in other places disintegration or complete disappear­
ance has occurred. Many of the glomeruli are de­
generated and shrunken.
Liver: The liver cells are swollen and in places
granular degeneration has occurred; as in 
the other experiments the nucleus and cell- 
membrane have resisted longest- Here and there 
neighbouring cells have fused to form irregular 
cavities through disappearance of the intervening 
septa. The lesions are diffusely scattered throughout 
the/
the organ, and are not localised specially to central 
or peripheral zones. There is no evidence of haemor­
rhage or thrombosis.
Uterine Walls The blood-vessels are greatly engorged
throughout. In places the muscle 
fibres have become dissociated by 
extravasated blood. (Some areas of blood clot in this 
section suggest artifact formation). (see micro­
photo graph 1 7 ) .
r
SUMMARY OF EXPERIMENTS IN GROUP _J_.
The general purpose of the Investigation, which 
was to cause separation of the placenta hy interfering 
with the venous return from the uterus, and, at the 
same time, to produce degenerative lesions in the 
kidney and liver, has been achieved. With the 
exception of experiment I where no separation took 
place, and experiment IV where the uterus was pre­
served unopened, detachment of the placenta, partial 
or complete, occurred in each case. The amount of 
separation and the degree of extravasation in the 
uterine wall were proportional to the degree of inter­
ference with the venous return from the uterus; only 
where this was almost completely obstructed did ex­
tensive haemorrhagic lesions result; otherwise an 
efficient collateral circulation was established.
f
In all cases degenerative changes, affecting mainly 
the convoluted tubules, were produced in the kidney, 
and in four cases lesions were found in the liver.
The degree of severity of the lesions in these organs 
appeared to vary with the amount of placental sub­
stance detached.
In the interpretation of these results and in 
their correlation with the morbid changes found in 




It hag been pointed out that, in the animal experiments, 
almost complete obliteration of the uterine veins 
was necessary before widespread haemorrhage resulted, 
in the human such a degree of interference with the 
venous return has never been described. While this 
is so, the changes produced in experiments IV and VI 
so closely resemble those met with in concealed 
accidental haemorrhage, as to suggest strongly that, 
in the production of the latter, venous obstruction 
may be an important factor.
While, with the doubtful exceptions of experiments 
IV and VI, no convulsive seizures nor other symptoms 
which could be regarded as toxaemic were produced, 
the lesions found in the kidney and liver are sugges­
tive, in that they appear to be the direct conse­
quence of the interference and to vary in severity 
with the amount of placenta detached; except that in 
the liver the general distribution of the changes 
produced is in no sense characteristic, the lesions 
both in kidney and liver bear more than a superficial 
resemblance to those found in the human in cases of 
accidental haemorrhage accompanied by the milder 
degrees of toxaemia.
In experiment IV, in which the degenerative 
changes were most marked, the effect of post-mortem 
autolysis must be taken into account* That this was 
not/
not primarily or mainly responsible, is shown by the 
occurrence of similar changes in other experiments 
in which the animal was killed and a post-mortem 
examination at once made. Another factor to be con­
sidered is the effect of the anaesthetic; as a con­
trol, therefore, an animal was anesthetised for twenty 
five minutes and killed twenty-four hours later. 
Microscopically, the liver presented a healthy appear­
ance, the kidney 3howed early degenerative changes of 
a mild character. A third possible fallacy is that 
the lesions may have been infective in origin.
During the experiments, however, the aseptic ritual 
was most carefully observed. Moreover in two of the 
four cases in which cultures were taken from the 
peritoneal cavity, negative results were obtained; 
in a third, there was a mild growth of staphylococci; 
and in the fourth,the animal had been dead for six 
hours before a post-mortem examination was made,so 
that the finding of a coliform organism in the peri­
toneal cavity was not unexpected. These considera­
tions seem adequately to answer this criticism.
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This was the production of degenerative changes 
in the kidney and liver as the result of direct separa­
tion of the placenta.
Technique;-
The preparation of the animal and the 
earlier steps of the operation were similar to those 
already described on page 114* After withdrawing 
the pregnant uterus from the abdomen, the placental 
areas were searched for and partial separation of one 
or more placentae accomplished. For this purpose the 
most suitable instrument was found to be a fine bayonet 
pointed, narrow bladed, cateract needle, with which 
the uterus was punctured in an avascular area close 
to the site of a placental attachment. The junction 
of the maternal part of the placenta, with the uterine 
wall was then partially cut through and the instru­
ment withdrawn, the puncture in the uterine wall being 
closed with a fine linen suture,threaded on the small­
est size of round needle. The operation was a simple 
one and was usually completed in less than fifteen 
minutes.
GROUP II. GENERAL PURPOSE OF EXPERIMENTS.
DETAILS OF EXPERIMENTS IN GROUP II. FOUR EXPERIMENTS
EXPERIMENT VII.
On opening the abdomen it was found 
that the uterus contained two pregnant sacs. The 
placenta of one was partially separated. During the 
process of detachment haemorrhage from the severed 
vessels could be observed through the uterine wall. 
The animal appeared to recover perfectly from the 
experiment. Twenty-four hours after operation the 
animal was killed, and the abdomen re-opened. There 
was no sign of peritonitis; the uterus was slightly 
congested, especially in the neighbourhood of the 
injured placenta, behind which, when the uterus was 
laid open,a small haematoma was found. The placenta 
was still partially attached to the uterine wall.
No separation of the second placenta had occurred. 
Apart from the operation puncture, the uterine wall 
showed no extravasation nor other sign of injury.
Microscopic Examination:
Kidney: Early degenerative changes are present,
affecting mainly the convoluted tubules, but 
not limited to them. The principal change 
is a cloudy swelling of the epithelial cells, so that 
the/
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the lumen of the tubule is in places much narrowed. 
Here and there the edge of the cells lining the tubule 
’is ragged and irregular. The glomeruli are healthy.
Liver: The tissue is normal in appearance.
(A strip of placenta, showing both maternal
and foetal portions has inadvertently been
. *incuded in this section.)
* Sections of the placenta were made in this as in 
all the other experiments; the appearances found, 
however, were so variable and confusing that no 
deductions could justifiably be drawn and their 
description has been omitted.
The uterus contained three gestation 
sacs. The placentae of two of these were partially 
detached. Considerable oozing of blood ooeurred fpom 
one of the punctures made in the uterine wall, hut 
was controlled by stitching* The animal was if#©» at 
intervals of two, six, and eighteen tour# after its© 
experiment. Recovery was imporfeet, the mdM®1 lying 
quiet and making little or no response to etiJBUl&tien# 
Death occurred about twenty hours after ©petition#
No twitchings or convulsions were observed Infere 
death. Two hours later the abdomen was opened#
No sign of peritonitis was found; the utente was so«®- 
what congested in the neighbourhood ©t Interfere®®®,, 
but otherwise appeared healthy. On being op e n e d ^ 
considerable quantity of blood clot was found is ite 
interior; the two injured placentae wore stili 
partially adherent to the uterine wail; n© separation 
of the third placenta had occurred#
Microgcopjc Examination:
Kidney? Destructive 1 sc ion® are present in ih® ©orteé? 
as in previous ©^peristenis, the ®ĝ ih®l&i8ffl 
of the convoluted trabwles has o f f e r e d  sftsw®
: than the glomeruli* The ©ells aro swollen* and 




In many cases the lumen is much narrowed, and in 
places partially obliterated; in other places desquam­
ation has occurred and the lumen is occupied by 
granular debris. Many of the nuclei are disintegrated 
and stain feebly, others have completely disappeared. 
The glomeruli are, for the most part, intact; in a 
few cases, the tufts appear shrunken and their capsular 
epithelium has in places become detached.
Liver: Degenerative changes are present, and consist
mainly in a cloudy swelling and granular dis­
integration of the coll protoplasm. Th® ©©11 
membrane and the nucleus are, on the whole, less 
damaged; here and there however the staining power of 
the nucleus is l9ss than usual, and in places neigh­
bouring cells are fused through breaking down Of tSs® 
intervening membranes* While the changes ar© not 
definitely localised to central or peripheral m m ® ,  
the cells in the centre of the lobules s&mi, on tfas 
whole, to be better preserved.
Uterine Wall: The muscular tissue appear© flora»!'!
the vessels are not unduly ©«ttsgcctcd* 




The uterus was found to contain three 
pregnant sacs. The attachment of each of the three 
placentae was partially severed. The experiment was 
performed at 6 p.m. The' animal was seen at 8 p.m. and 
again, by the laboratory assistant, at 11 p.m.; it 
seemed to be very feeble and was thought to be dying. 
About 7.30 a.m. on the following morning the animal 
was found dead.
On re-opening the abdomen, a small quantity of 
free fluid was present in the abdominal cavity; the 
uterus vías cyanosed and when incised was found to con­
tain a large quantity of blood clot in its interior; 
no extravasation into the uterine wall was evident to 
the naked eye. One placenta had become completely 
separated, the,other two were still partially attached 
to the uterine wall. In this case death was probably 
largely due to haemorrhage and shock.
Microscopic Examination:
Kidney: Degenerative lesions, similar to those des­
cribed in the preceding experiment, are 
present. Much desquamation of the epithelial 
cells has occurred, so that the tubules are here and 




has become obliterated as the result of cloudy- 
swelling of the lining cells. The glomeruli are legs 
affected.
Liver: The liver cells appear swollen and the proto­
plasm broken down; many of the nuclei are 
in a state of granular degeneration, and 
stain faintly. The outlines of the liver cells, with 
few exceptions, have remained distinct.
On opening the abdomen the uterus was 
found to contain two pregnant sacs. Both placentae 
were partially detached. The animal was seen at 
varying intervals up till twenty-four hours thereafter 
No untoward symptoms were observed. The animal was 
killed about twenty-five hours after the experiment 
was performed.
On re-opening the abdomen, no evidence of peri­
tonitis was present* The uterus showed the usual 
congestion in the neighbourhood of the punctured 
wounds, but otherwise appeared healthy; when incised, 
a considerable quantity of blood clot was found in its 
interior, and one placenta wa3 completely detached; 
the other placenta was still partially adherent.
Microscopic Examination:
Kidney: Early degenerative changes are present in
places, and affect mainly the convoluted 
tubules the cells of which shew cloudy 
swelling and, at tfyeir free margins, are in places 
breaking down. The glomeruli are on the whole healthy 
A good deal of haemorrhage is present, irregularly 
scattered throughout the kidney tissue and probably 
artifact in nature.
Liver: The liver cells are cloudy, and granular
degeneration of the protoplasm has here and 
there occurred. The lesion is of a mild type.
139.
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Degenerative lesions were found in all four cases. 
The series is, however, 30 small that no conclusions 
as to what extent of placental separation i3 necessary 
to produce toxaemia can he offered; nor can it he 
claimed that the severity of the lesions in the kidney 
and liver was proportional to the degree of separa­
tion present* To establish these points a much larger 
series of experiments would be required than I have 
had opportunity to perform. While in this regard my 
results are inconclusive, the experiments are of value 
in that, taken in conjunction with the earlier experi­
ments, they appear to show that, as a direct conse­
quence of plaoental separation, degenerative changes 
may be found in the kidney and liver. In both series 
of experiments the type of degeneration produced was 
similar, and essentially consisted, in the kidney, 
of necrotic changes in the epithelial cells of the 
convoluted tubules, as shewn by their disintegration 
and loss of nuclear staining; and, in the liver, of a 
granular degeneration of the cell protoplasm, the 
nucleus and cell membrane being less affected.
Examination of the uterine wall, in the second 
series of experiments, provides a point of interest 
which may be mentioned. In spite of considerable 
retro-placental/
SUMMARY OF EXPERIMENTS ON GROUP II.
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retro-placental ble©ding■there was no evidence of 
haemorrhage into the uterine wall. This plainly shows 
that in concealed accidental haemorrhage, the actual 
separation of the placenta cannot be the primary or 
essential lesion, nor can it produce the blood ex­
travasation into the myometrium and dissociation of 
muscle fibres so constantly found. (See pp. 92, 93).
GROUP H i .
»
The general purpose of the experiments wa3 to re­
produce toxaemia by the injection of extract of recent 
ly infarcted placenta. Placentae from cases of 
eclampsia, placenta praevia and accidental haemorrhage 
were employed. In all, eleven animals were injected; 
in three of these, extract of healthy placenta was 
used as a control. The method of preparation of the 
extract was as follows:- As soon after birth as 
possible, the entire placenta was removed to the 
laboratory; a portion of recently infarcted placenta 
was aseptically removed, cut in pieces and placed in 
a sterile mortar; normal saline solution in the pro­
portion of 1 in 3 by weight was added, and the whole 
thoroughly ground into an emulsion. The mixture was 
then repeatedly filtered through fine wire gauze,and 
was considered ready for injection.
Quantities varying from 5 to 10 cc. of the extrac 
were injected intra-peritoneally. This method was 
chosen to avoid the production of a fatal result from 
widespread thrombosis,such as Lichtenstein has shown 
may follow the introduction intravenously of solid 
particles (see p. 51).
The results were uniformly negative. In none of 
the animals did/
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did any toxic symptoms appear, nor in those which 
were killed were any specific kidney or liver lesions 
found. While such failure is disappointing, two 
alternative explanations may "be offered.-
(1) The extracts were made from areas of infarctio 
visible to the naked-eye. It has been shown, however, 
I believe conclusively, that the poison responsible 
for toxaemia is elaborated early in the course of the 
disintegration process, while the structure of the 
placenta shows little or no naked-eye change - as 
witness the occurrence of a fulminating eclampsia with 
an apparently healthy placenta. In his experimental 
work, Young discovered that injection of extract of 
placenta, autolysed for so short a period as one and
a half hours, was followed by convulsive spasms and 
other evidences of toxaemia. On the other hand this 
observer found that, where autolysis had been allowed 
to proceed for a few days, the results of injection 
were negative. The conclusion which suggests itself 
is that by the time necrosis has evolved into in­
farction visible to the naked eye, it may no longer 
constitute a focus of toxaemia, and extracts made from 
it be innocuous on injection.
(2) In the light of Liepmann's work (see pp. 60,
61), it is possible that the "toxin1* is very labile
and difficult to preserve, and in the preparation of
the extract, the toxic principle may have been lost or 
destroyed.
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CRITICISMS OF THE INFARCTION THEORY.
While most of the difficulties in the way of 
acceptance of this theory as an explanation of the 
cause of toxaemia have already been met at different 
points in my thesis, it has been thought advisable, 
before submitting my conclusions, to summarise what 
has been said in regard to the following criticisms, 
dealing with these seriatim*-
I. How are the variable appearances in the placenta 
in cases of toxaemia to be explained?
C a s e s  o f  e c la m p s ia  may be d i v i d e d  i n  two 
b r o a d  g r o u p s : -  ( 1 )  T h e s e  i n  w h ic h  the p l a c e n t a  show s  
little or no evidence o f  degeneration. Here the 
toxaemia has been fulminating in character, coming on 
without warning during labour or after its completion, 
a n d  the placenta is born before sufficient time can 
elapse for the production of degeneration evident to 
the naked eye. (2) Those in which multiple areas o f  
infarction in the placenta are present* This is the 
common type and is invariably found in that class of 




II. If placental separation is the cause of toxaemia, 
why is it not met with in extrauterine pregnancy, 
or In abortion?
Young has estimated that for the production 
of an eclamptic seizure, it is necessary that about 
one-third of the full-term placenta should be recently 
infarcted. In neither extrauterine pregnancy, nor 
in abortion, is such extensive necrosis as a rule 
possible; moreover, in such cases, detachment of the 
ovum is usually complete at an early stage. On the 
other hand, I would point out that instances of the 
combination of extrauterine pregnancy and eclampsia 
have been recorded; Ebeler in a review of the litera­
ture of fifty cases of eclampsia in early pregnancy, 
mentions three cases in which the gestation was extra­
uterine. Moreover, the association of albuminuria 
with abortion is sufficiently frequent to have 
originated the statement in many text-books that the 
former is a common cause of the latter.
III. Why is placenta praevia, in contrast to 
accidental haemorrhage, so seldom associated 
with toxaemia?
The area of placental separation is much 
smaller than is common in accidental haemorrhage, and, 
unless in the central variety# the separated portion 
is in limited contact with healthy placenta, so that 
the/
the diffusion of poisonous material via the healthy 
placenta into the maternal circulation is inevitably 
loss free. For the same reason where the portion of 
placenta covering the os uteri is a succenturiate lobe 
no toxaemia is possible; (see Case 40).
IV- With regard to accidental haemorrhage, if the
toxaemia is not the cause of placental separation
how are these cases to be explained in which,
for a variable period prior to the occurrence of 
vaginal haemorrhage, symptoms of toxaemia are 
present?
Many cases of this nature have been recorded 
and have been adduced in favour of a toxaemic origin 
of premature detachment* In no case, however, so far 
aa I am aware, has it been stated that the placenta, 
at birth was healthy. In five cases of this type 
observed by myself, an examination of the placenta 
showed retroplacental haematomata, varying in size 
and age, in all, indicating that, prior to the occur­
rence of external bending, retroplacental haemorrhage 
had been taking place; the presence of toxaemia was 
explained by the fact that the clots were invariably 
associated with necrotic changes in the underlying 
placenta. The argument that toxe,emia may have been 
the cause of the internal as well as of the external 
haemorrhage is beside the point, and has already been 
met (see pp. go-94).
V. How is the occurrence of post-partum eclampsia 
to be explained?
It, is probable that in eclampsia the end 
stages are to be accounted for by the absorption of 
products from autolysis of such tissues as the kidney 
and liver, and are not the immediate or direct results 
of a placental poison. The time which must elapse 
for the development of this secondary intoxication, 
may explain the occasional delay of the final stages 
till the post-partum period* Th© possibility of a 
delaued action of this nature is suggested by the 
analogy of the toxic effects of damaged muscle, and 
also of the action of certain chemical poisons such 
as chloroform and phosphorus. (see pp. 110-111).
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SUMMARY AND CONCLUSIONS.
1. Tlie more important theories of eclampsia have been 
critically reviewed, and the lines indicated along 
which recent research has been carried out*
2. The infarction theory, advanced by Young in 1914, 
has been explained, and arguments given in favour 
of its acceptance as an explanation of the phen­
omena of eclampsia.
3. The relative frequency of infarction in albumin­
uria and eclampsia has been considered. From an 
analysis of two hundred and forty-six consecutive 
deliveries in the Royal Maternity Hospital, it 
has been shown that infarction and albuminuria 
are closely associated.
4. The pathology of infarction has been considered 
in the light of one hundred and seventy-nine 
placentae examined, in which this form of degenera­
tion was present, and th© naked eye and micro­
scopic, features described.
i. The factors responsible for infarction have been 
discussed, Young’s contention that its development 
' is dependent on some interference with the materna 
blood supply to the part being confirmed.
14S.
6. This interference may be brought about by a
mechanical detachment from the uterine wall, such 
as occurs in placenta praevia or accidental 
haemorrhage, or it may result from thrombosis of 
the maternal vessels in the uterine wall.
7 • While the cause of this thrombosis is uncertain, 
the observations of Talbot, La Vake and others 
on the frequency of chronic sepsis in eclampsia, 
suggest the possibility of its being infective 
in origin.
8. The intimate association of accidental haemorrhage 
and toxaemia indicates that, as regards their 
production, • the conditions must be mutually 
dependent* That toxaemia is not the cause of 
the haemorrhage is shown (a) by the relative rarity 
of the latter condition in primigravidae; (b) by 
the fact that toxaemia is occasionally absent;
(c) by the fact that the development of toxaemia 
may be observed subsequent to the haemorrhage;
(d) by a 3tudy of the morbid changes present in 
the uterus in cases of concealed accidental haem­
orrhage, and (e) by the experimental production 
of accidental haemorrhage in lower animals.
The logical conclusion is that the haemorrhage 
precedes, and through the coincident placental 
infarction,/
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infarction, originates the toxaemia, this being 
possible only where delivery is sufficiently 
delayed to allow of the development of infarction 
in the placenta.
9. As in accidental haemorrhage, so in placenta 
praevia toxaemia may occasionally be present as 
the result of necrotic changes in the separated 
portion of the placenta. That toxaemia is 
relatively infrequent and inconspicuous in 
placenta praevia is explained by the limited 
extent of separation usually present.
10. For the same reason, eclampsia seldom accompanies 
abortion or tubal pregnancy.
11. The conception that toxaemia should result from 
the absorption of early disintegration products 
of damaged tissues is supported by the analogy of 
traumatic toxaemia, and in particular by the 
researches of Bayliss, Cannon, Delbet and Quenu 
on the toxic nature of the fission products of 
damaged muscle, the introduction of which induces, 
in lower animals, changes resembling those found 
in the liver in eclampsia.
12. The delay in the production of a lethal result 
in these experiments suggests that, in eclampsia, 
a/
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a similar interval may elapse between the initia­
tion of the toxic process and its clinical mani­
festation. Such a consideration is offered as 
explanatory of the occurrence of post-parturn 
eclampsia.
13. Certain apparent fallacies in the infarction theory 
have been specially considered and explained.
14. The results of a short experimental investigation 
may be tabulated as follows:- (a) By ligation of 
the retro-uterine veins in the pregnant guinea-pig
it is possible to produce haemorrhage and changes 
in the uterine wall, closely resembling those 
present in the more severe forms of accidental 
haemorrhage in the human. At the same time, 
degenerative lesions, broadly similar to those 
present in the toxaemia of pregnancy, are to be 
found in the kidney and liver of the animal. 
Similar lesions may experimentally be produced by 
direct separation of the placenta from the uterine 
wall.
Confirmatory evidence is thus afforded that 
where toxaemia accompanies accidental haemorrhage, 
the former is to be regarded as secondary to the 
latter, and not vice versa as commonly urged.
(b) Where the placenta is directly separated 
hy cutting through its attachment to the uterus, 
the/
the haemorrhage which results does not infiltrate 
the muscular tissue of the uterine wall. This 
3hows that in accidental haemorrhage the actual 
separation of the placenta cannot be the primary 
or essential lesion, nor can it produce the blood 
extravasation into the myometrium and dissociation 
of muscle fibres so constantly found.
(c) Attempts to produce toxaemia by the 
injection into animals of extract of infarcted 
placenta uniformly failed. It is suggested that 
by the time the degenerative change in the placenta 
has evolved into the form of naked eye infarction, 
it may no longer constitute a focus of toxaemia 
and extracts made from it be innocuous.
■*




A. A O 01DENTAL HAEMORRHAGE.
The casea have been grouped as follows
1. Accidental Haemorrhage with a history of toxaemic 
symptoms prior to the occurrence of bleeding 
(exclusive of cases of eclampsia). Five cases.
2. Accidental Haemorrhage with albuminuria on admis­
sion but with no toxaemic symptoms preceding the 
bleeding. (Exclusive of cases of Eclampsia):
Eight cases.
3. Accidental Haemorrhage in which the urine was 
clear on admission but in which albuminuria was 
subsequently present. Two cases.
4. Accidental Haemorrhage combined with eclampsia: 
Five cases.
5« Accidental Haemorrhage in which the urine remained 
albumen-free throughout: Five cases.
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Cases of Accidental Haemorrhage with a history of 
toxaemic symptoms prior to the occurrence of bleeding 
(exclusive of caaea of eclampsia): Five caaes.
Case 1. Mrs M. aet. 21 years, primigrávida.
Previoua history! Except that menstruation 
had been irregular and at times excessive, patient's 
general health has been excellent.
History of present pregnancy: L.M.P. 14th
August 1919. In January 1920, there was fairly free 
bleeding for which she was admitted to the Deaconess 
Hospital; oozing continued for ten days. Bleeding 
recommenced at the beginning of March» small amounta 
of blood being lost every day or so for about a fort­
night. Beyond weakness, there were at this time no 
general symptoms. The patient was admitted to the 
Antenatal Department of the Royal Maternity Hospital 
on 30th March for haemorrhage; at this time she 
suffered from headaches and sickness, there was slight 
puffiness of the hands and face, and the urine con­
tained albumen. A fairly free haemorrhage occurred 
about 10 p.m. on the 22nd May for which she was 
admitted to the Maternity Hospital. Labour did not 
commence till the evening of the 30th May. Delivery 
was completed at 7.50 p.m. on the 31st- The placenta 
was/
GROUP I .
was firmly adherent and was removed manually under a 
general anaesthetic. Albumen was present in the 
urine till five days after delivery.
Placenta: Examination of maternal surface shows the 
placenta to be fairly extensively diseased 
with numerous areas of solidified tissue.
In one area towards the lower margin of the placenta 
some old blood-clot is firmly adherent. Covering 
about one quarter of the maternal surface and loosely 
adherent to it is a thin film of fresher blood-clot, 
probably a relic of the haemorrhage which occurred 
nine days prior to delivery. On cut-section a large 
portion of the placenta appears normal; one or two 
old pale infarcts irregular in shape are seen, one of 
these fairly accurately subtending the old blood-clot 
on the maternal surface; under the more recent clot 
the organ is rather congested and in consistence is 
firmer than elsewhere.
Microscopic Section: Taken through that part of the
placenta to which old blood-clot was 
adherent.
The appearances are those of an infarct probably some 
weeks old. Towards one end of the section an old 
blood-clot is seen; in the placenta adjacent to this 
the villi are closely crowded together, and in places 
seem to be fused; there is a diffuse coagulum
of old-standing in the intervillous spaces; the blood-
✓
v e s s e l s /
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"blood-vessels in the chorionic villi are also occupied 
"by old blood-clot. The epithelium covering the villi 
is degenerated and has in places almost disappeared, 
in other places the process of disintegration is less 
advanced and deeply-staining blue granular masses, 
seen characteristically in the more recent phases of 
infarction, are still evident« The marked degree of 
round-celled infiltration between the blood clot and 
the placental tissue is of interest in view of the 
history of adherent placenta at delivery.
Previous History; During the first pregnancy 
the patient was treated for some weeks in the Royal 
Maternity Hospital for hyperemesis. Otherwise she has 
always enjoyed good health.
History of present pregnancy! L.M.P. 12.12.1^. 
The patient was an in-patient in the Antenatal Depart-! 
ment for hyperemesis from the ninth to the thirteenth 
week; she ha3 never felt really well since, and for a 
week or two prior to admission has suffered from 
headaches, dizziness, and oedema of face and hands.
She was admitted to the Royal Maternity Hospital at 
3.550 p.m. on the 4th August 1920 in a fainting con- 
ditionj the uterus appeared larger than normal for 
stage of pregnancy reached, felt tense, and was very 
tender to touch. A diagnosis of concealed accidental 
haemorrhage was made. The os admitted three fingers.
At 4.30 p.m., very copious bleeding occurred; the os 
was manually dilated, and a still-born child delivered 
by version. After temporarily rallying, the patient 
succumbed to a sudden post-partum haemorrhage at 
8 p.m.j the urine was fairly heavily loaded with 
albumen.
Placenta./
Case 2. Mrs W. aet 29 years, Il-para.
Placenta. Maternai surface irregular and covered by 
about one-and-a-half pints of recent blood 
clot; one or two smaller dark clots, older 
in appearance,are firmly adherent to the maternal 
surface. On section, the placenta is irregular in 
colour and in consistence; only a small proportion of 
the organ has retained its normal appearance. Under 
the large fresh clot the tissue is much congested, 
being a deep purple in appearance, i.e. in a condition 
of recent infarction. Accurately subtending the other 
clots, infarct formation of older standing is present, 
the placenta being firm in consistence and brick-red 
in colour. Towards the foetal aspect a thin zone of 
apparently normal tissue is found. A few old pale- 
pink, and white infarcts are present, irregularly 
scattered throughout the placenta.
Section (1) Through congested area underlying large 
clot, (see microphotograph No.9).
The villi almost throughout the entire section are 
closely packed together; in a few areas however 
they are widely separated by haemorrhage: the 
villous vessels are much engorged and in places a 
vessel appears to have ruptured with discharge of 
its contents into the intervillous space. Here and 
there a fine flocculent coagulum occupies the inter­
villous spaces, in other parts the coagulum is 
more /
more dense, in one area towards the decidual 
aspect a small retro—placental clot is present: 
note that the process of infarction appears more 
intense in the tissue underlying it (contrast 
with section (2).
Section (2) Taken from healthy adjoining tissue to­
wards the foetal surface.
In this section the villi are normal, the villous 
vessels are not distended, there is no coagulum ir 
the intervillous spaces. A few portions of 
necrotic decidua are to be seen, but these are 
normally present.
Section (3) Taken through a firm pale-pink infarct.
The appearances are those of a moderately old 
infarct surrounded by healthy placental tissue, 
the infarcted area having somewhat shrunk or con­
tracted so that the contrast between normal and 
diseased is clearly demonstrated. In the infarct­
ed area the villi are closely packed together and 
in places have fused. The villous vessels are 
empty and much of the intervillous coagulum has 
disappeared, the outline of individual corpuscles 
being difficult or impossible to make out.
Nuclear staining in the epithelial layer is now 




Uterus. (see plate 1.)
Macroscopic appearance of uterus. The sur­
face of the organ is extensively congested 
and haemorrhagic, the colours varying from red through 
purple to dark blue or black. The blood extravasation 
is more marked on the anterior than on the posterior 
wall and is specially pronounced on the left side,
extending here from fundus to lower uterine segment,
.
(the placenta was attached to the anterior wall rather 
to the l9ft side). In the neighbourhood of the fundus, 
especially anteriorly,splitting of the peritoneal coat 
has occurred, the fissures varying in length from on© 
to three centimetres and running for the mo3t partk
longitudinally; in other places the peritoneum is 
raised in the form of blebs containing dark blood. 
Myometrium: A coronal section made midway between
fundus and cervix shews widespread intra­
muscular haemorrhage present; the extravas­
ation is more pronounced in the neighbourhood of the 
placental site and towards the decidual rather than 
the peritoneal aspect. A few punctate haemorrhages 
are present in parts of the uterine wall at varying 
distances from the site of placental attachment.
Section (4) From uterine wall in neighbourhood of
placental site (see microphotographs Nos.15 & 16)* 
Extensive haemorrhagic extravasation Is present; 
the/
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the muscle bundles and fibres are separated 
widely and in places torn across by inter- and 
intra- fasicular haemorrhages. In one or two 
areas degeneration has occurred, being evidenced 
mainly by loss of nuclear staining; in one area 
disintegration is pronounced, a portion of muscle 
being represented by a faintly staining mass of 
vacuolated tissue surrounded by blood clot.
A considerable degree of oedema is present.
Section (5) From uterine wall opposite (about four
inches from) placental site. Here there is also 
evidence of intramuscular haemorrhage, less wide­
spread however than in the preceding section; 
oedema is marked however and areas of necrosis 
are evident.
Blood vessels. Congestion, especially of the veins,
is present. A large haematoma occupies 
the left broad ligament, and extends 
into the pouch of Douglas behind and into the utero- 
vesical pouch in front* The left ovarian vein Is 
plugged by a thrombus, but whether of ante- or post­
mortem formation is difficult to say.
About half a pint of blood-stained fluid was found 
in the peritoneal cavity.
Kidneys. Both organs are larger and paler than miflal, 
and on microscopic examination degenerative 
changes/
changes are present in the cortex, clcmdy swelling 
and fatty degeneration having occurred in the 
epithelial cells of the convoluted tubules. No areas 
of haemorrhage or of necrosis are evident.




Previous History. Scarlet fever, aet. 11 
years, bed seven weeks; previous pregnancies and 
labours all normal.
History of present pregnancy. L.M.P. 20th 
August 1910. The patient enjoyed good health till an 
attack of bronchitis about the middle of April, which 
kept her in bed for four or five days. For a week 
or two before admission she had suffered from head­
aches and some puffiness of the eyes in the morning, 
and swelling of her hands and feet were noticed.
On 11th May 1920, about 3 p.m., without any obvious 
cause, there was a sharp haemorrhage; on the following 
day oozing continued* Labour commenced on the 
evening of the 12th. The patient was admitted to 
the Royal Maternity Hospital about 12.30 a.m. on 13th 
May as a case of accidental haemorrhage, bleeding 
fairly freely on admission; a living female child was 
delivered at 3.5 a.m., the placenta being expelled 
immediately afterwards.
Urine. At the time of delivery the urine contained 
a considerable quantity of albumen; one week 
later, no albumen present* Puerperium un- 
eventful•
Placenta. The maternal surface is covered over half 
its area by a large fairly fresh blood clot 
loosely/
Case 3. Mrs T. aet. 43 years, VII-para.
loosely adherent. Towards one edge of the placenta, 
covering an area about two inches square, is some 
older blackish clot, adherent but not organised. 
Sectioned longitudinally and held under running water, 
the placental tissue under the larger clot is seen to 
be compressed and deep red in colour. Under the older 
clot the placental substance is thinned out, congested, 
and has lost its normal spongy consistence, being firm 
and leathery to the touch. The rest of the organ is 
considerably paler than normal.
Microscopic Section:- Taken through the older 
infarcted area. The villi are much more 
closely crowded together than normal; in many 
places there is evidence of proliferation of 
the syncytial nuclei, showing as granular masses 
of deeply staining tissue; in other places 
nuclear staining is absent, indicating a more 
advanced stage of epithelial degeneration.
The villous vessels are turgid, in some places 
the congestion being so marked that the stroma is 
much compressed. Here and there rupture of a 
villous vessel is seen, with haemorrhage into the 
intervillous space. In many areas the intervillous 
spaces are free from blood-clot, in a few places 
a fine fibrinous deposit is observed.
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Gase 4. Mrs T. aet. 27 years. IV-para.
Previous history; Nothing to note as regards 
general health* All previous pregnancies and labours 
have been normal, with the exception of the fourth 
which was complicated by accidental haemorrhage, un­
accompanied by any symptoms of toxaemia
History of present pregnancy: L.M.P. 5th
August 1919. The patient’s health was excellent until 
about one month before admission when she began to 
suffer from headaches and "faint turns"; oedema was 
occasionally present. No eye symptoms nor epigastric 
pain were complained of. She was admitted to Royal 
Maternity Hospital at 1.45 p.m. on the 27th August 
1920, with the history that a severe vaginal haemorrhag 
had occurred two hours previously. On admission the 
patient was very collapsed and presented the usual 
symptoms and signs of severe blood loss* She was 
delivered of a still-born female child at 6.30 p.m.
The placenta was expelled immediately after the birth 
of the child.
Urine: 27.4.20. Abundantly loaded with albumen.
29.4.20. Still a heavy deposit.





Placenta: The maternal surface of the organ is covered 
hy a large comparatively fresh blood-clot, 
on the removal of which areas of older 
partially organised clot are seen. On cut-section, 
the placenta is seen to be extensively diseased; in 
places its substance appears to have been eaten into 
by haemorrhage almost to the foetal surface. Infarcts 
of all ages, irregular in size and shape are present; 
the largest of these is of the more recent type and 
more or less accurately subtends a clot adherent to 
the maternal surface.
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Case 5. Mrs 0. aet. 36 years. Vll-para.
Previous history. Nothing to note. 
Pregnancies and labours all normal.
History of present pregnancy. L.M.P. 25th 
August 1920* The patient's health throughout preg­
nancy has been poor; morning sickness was excessive 
and prolonged; since September she has felt weak and 
"run down" . For two or three weeks previous to 
admission headaches and eye symptoms have been com­
plained of, and oedema of the hands and feet has been 
present. Early on the morning of the 8th January 1921, 
she wakened up with the bed soaked with blood.
During a twenty-mile journey to the Royal Maternity 
Hospital in an ambulance she was delivered of a still­
born child, the placenta following immediately after­
wards .
Urine. 8.1.21. Almost solid with albumen.
12.1.21. Albumen still present in moderate
amount.
18.1.21. Urine almost clear.
Placenta. Very irregular in shape and consistence;
the maternal surface is covered over a con­
siderable area by a thin film of blackish 
adherent blood-clot. Gut-section under running water 
shows the placenta to be irregularly mottled; under 
a shallow depression the size of a crown piece occu­
pied/
occupied by adherent black clot the placental tissue 
is markedly congested and of the consistence of liver. 
Scattered throughout the substance of the placenta, 
especially towards the maternal surface,are numbers 
of cyst-like spaces occupied by round dark clots. 
Underlying several of these haematomata the placenta 
is infarcted. A few old pale infarcts are also seen.
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Oase 6. Mrs F..aet« 34 years. IV-para.
Previous History. The first labour was com­
plicated by severe eclampsia, the child being still­
born. In each of the three subsequent pregnancies 
albuminuria developed about the 6th month but the 
condition was kept under control by careful dieting. 
Pregnancy went to full-term in each case, the children 
being all born alive and healthy, and in each case the 
albumen disappeared very shortly after the labour.
History of present pregnancy. L.M.P. about 
14th February 1922. The urine was repeatedly examinee, 
by her doctor, and no albumen was ever found. The 
date of the last analysis was the 22nd of September 
1922. On the morning of 1st October she was awakened 
by severe abdominal pain, accompanied by sickness; 
as the patient appeared to be seriously ill she was 
sent into a nursing home* At the time of admission 
there was no oedema, no temperature, her pulse was 
only 88, and apart from her pallor, there were none 
of the usual signs of haemorrhage present. About 
8 oz. of darkly stained urine were drawn off, which 
on testing proved to be practically solid with albumen 
A diagnosis of impending eclampsia was made and 
palliative/
* Dr Fordyce asked me to assist him at operation in 
this case and I have to thank him for permission to 
include it in this series. The case was published 
in the Edin. Med. Journ. N.S. XXX. 3. p.29.
(Erratum. This Oase should have been included in Group II)
*
palliative treatment adopted* Some hours later s 
brownish haemorrhagic vaginal discharge appeared, tla® 
patient's condition rapidly deteriorated, a diagnosis 
of concealed accidental haemorrhage was made and. 
laparotomy decided upon.
On opening the abdomen there was found a con­
siderable quantity of blood-stained serum in the 
peritoneal cavity. The uterus presented the appear­
ances characteristic of a concealed haemorrhage.
It was of a bluish or purplish colour, not unlike that, 
of an ovarian cyst with twisted pedicle, with nusowras 
haemorrhagic patches in its less deeply coloured partaj« 
On the right side this haemorrhagic discoloration ires 
most marked, and there was a large haematoisa in the 
right broad ligament, which seemed to extend sub- 
peri toneally deeply into the pelvis.
A supravaginal hysterectomy was performed without! 
opening into the uterus at all.
After a temporary recoverjr the patient died six 
weeks following operation from thrombosis o? the 
pulmonary artery.
Pathological report. Uterus I There was s 
diffuse congestion and discoloration over the whole
surface, giving the uterus an appearance not unlike
$
that of a twisted ovarian tumour, and in the cornual 
regions there was actual extravasation of blood uudor 
the peritoneal coat. There was no fissuring of til® 
peritoneum./
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peritoneum. The whole uterus was hardened with the 
foetus in situ and later opened by a mesial incision,• 
almost the whole of the placenta had been detached by 
haemorrhage, some of the blood clot behind it being 
recent, most of it older- On microscopic examination 
the separated portion of the placenta shows the signs 
' of infarction - crowding and congestion of the villi 
and coagulation in the intervillous spaces. Sections 
through the uterine wall show very characteristic 
changes. In many areas the whole muscular structure 
of the wall is ploughed up by the escape of blood 
from the vessel. There are large haemorrhages separ­
ating the muscle bundles in some areas, while in 
others the haemorrhages are smaller and have caused 
separation of the individual muscle fibres. In these 
areas there is considerable degeneration of the muscK 
fibres, varying in degree, but showing itself foi the 
most part in the loss of nuclear staining. Here and 
there there is some fragmentation of the muscle fibre|, 
which have a clear hyaline appearance. In some 
sections there is distinct evidence of a minor degree 
of leucocytic infiltration and of degenerative change.
in the decidua.
The destructive and degenerative changes in
uterine wall are naturally most marked in the neigh­
bourhood of the placental site, but are not restnctee 
to it. Sections taken through the wall of the ut-rus
on/
on the opposite si.de also show haemorrhages into the 




Oases of Accidental Haemorrhage with albuminuria on 
admission but with no toxaomjc symptoms preceding the 
bleeding (exclusive of cases of eclampsia): eight 
cases.
Case 7« J.W. aet. 26 years. Primigravida.
Previous History: Six years ago the patient
was confined to bed for three weeks with measles, 
this was followed by marked anaemia. One year ago 
she was an in-patient for one week in the Royal 
Infirmary with mild septicaemia following a whitloyr; 
this was again followed by severe anaemia and almost 
complete amenorrhoea.
History of present pregnancy: L.M.P. 11th
September 1919. There was nothing of note till the 
occurrence without warning of a fairly severe vaginal 
haemorrhage on the 24th May 1920 about 11 a.m.,for 
which she was admitted to the Royal Maternity Hospital. 
On admission the patient was rather collapsed and com­
plained of thirst, headache, and abdominal discomfort; 
labour had not commenced. No further bleeding occur­
red and the patient was delivered of a living male 




Urine on admission. Albumen in considerable amount
present.
26»5»SO. Albumen still present.
30.5.20. Urine almost clear.
Placenta. The maternal surface of the organ is
covered over a large area by a black jelly- 
like clot fairly firmly adherent. The 
remainder of the placenta appears normal except in one 
localised portion where an area, of solidification can 
be palpated. On cut-Bection three distinct appearances 
are observed:- a large proportion of the placenta is 
normal? subjacent to the clot, however, the tissue 
is compressed and congested, i.e. in the condition of 
early infarction; in close proximity to this is a 
patch of solidification, pale pink in colour, irregular 
in outline and almost the size of a walnut - an old 
infarct. Underneath these infarcted areas is a 
zone of healthy placental tissue.
Microscopic Section:- cut so as to include all
three areas.
In one portion of the section the placenta is normal 
in appearance; in another area (towards one end of 
the slide) the early stage of infarction may be 
observed; an extreme degree of congestion of the 
vessels of the villi is present, the stroma in places 
being almost completely obliterated; the villi are 
more closely crowded together than normal, and some 
proliferation/
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proliferation of the syncytial nuclei is observed, 
more especially towards the decidual aspect; in places 
an intervillous coagulum is seen (see microphotograph 
No.6). In an adjacent part of the section a more 
advanced stage in the process of infarction is seen. 
Epithelial degenere.tion is marked and loss of nuclear 
staining is almost complete. The blood in the villi 
and the coagulum in the intervillous spaces has almost 
entirely disappeared. In places the villi appear to 
have fused, their outlines showing as masses of homo­
geneous tissue staining deeply with eosin.
t
Case 8. Mr3 K. aet. 42 years. XVIII-para.
Previous History: The patient’s general
health has been good; the previous pregnancies and 
labours have been uncomplicated.
History of present pregnancy: L.M.P. 15th
September 1919. Except that the patient has suffered 
from varicose veins, her general health during preg­
nancy has been good. On the 28th May 1920, she did 
a heavy washing and in the evening was seized with 
severe bearing down pain on each side of the abdomen. 
This disappeared during the night* On the following 
afternoon she was very drunk and was found by her 
husband about 4 p.m. semi-conscious, lying in a pool 
of/
176.
of blood. She was admitted 6 p.m.. to the Royal 
Maternity Hospital in a collapsed condition; vaginal 
bleeding was still going on in moderate amount; the 
os admitted three fingers. The patient was delivered 
at 1.55 a.m. on the 30th May of a still-born female 
child, the placenta being born immediately afterwards. 
Puerperium uneventful.
Urine. At time of admission - trace of albumen preserit- 
30.5.25. Considerable deposit of albumen.
5.6.23. Urine clear.
Placenta. About one-and-a-half pints of fresh blood
clot, slightly adherent, cover approximately 
one half of the maternal surface. Cut-section of 
placenta held under running water shows that portion 
of the organ underlying the clot to be intensely con­
gested, though apparently normal in consistence.
In this case the area of congestion is not, as usual, 
sharply defined, but merges gradually and in streaky 
fashion into the adjacent parts.
Microscopic Section:- Taken through an area of
placenta where a congested streak runs into 
a paler portion. Towards one end of the 
slide normal placental tissue is seen, this gradually 
merging into an area wher6 the villi are rather more 
congested and more closely packed together; in places 
blood clot is 3een in the intervillous spaces; the 
appearances are possibly those of infarction in its
earliest stages, but are not characteristic.
Previous History: General health has always 
been good. Pregnancies and labours have all been 
normal with the exception of the fifth labour, which 
was complicated by severe post-partum haemorrhage.
History of present pregnancy: L.M.P. 24th
November 1919. The patient has been doing heavy work 
and has felt weak and out of sorts from the commence­
ment of pregnancy. For a few days prior to admission 
she noticed swelling of the feet and ankles, but there 
were no general symptoms. On the day of admission 
the patient did a heavy washing, after which she felt 
weak and exhausted and had some abdominal pain.
Shortly after going to bed on the 29th July 1920 there 
was, about 9 p.m., a severe flooding for which she wae 
admitted to the Royal Maternity Hospital at 11.15 a.m. 
A still-born child was delivered about three hours 
after admission; the placenta was b o m  spontaneously 
immediately after the expulsion of the child. The 
puerperium was complicated by the development of 
phlegmasia alba dolens.
Urine: According to the patient's doctor the urine
was albumen-free a few days before admission.
On admission. Albumen present (»6 grm. per litre).




Case 9. Mrs P. aet. 34 years. IX-para.
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Placenta; About on© pint of loosely adherent blood- 
clot was scattered over the maternal sur­
face. The placenta seems of normal con­
sistence throughout, but on cutting longitudinal 
sections and washing, a very definite mottling is 
present, the -normal placenta appearing bleached and 
contrasting with areas of congestion; these latter are 
specially noticeable in those portions of placenta 
underlying the site of clots on the maternal surface 
(see plate 8 )• It is probable from the appear­
ance of those infarcted areas that internal haemor­
rhage had been going on for some hours before the 
occurrence of external bleeding.
Microscopic Section: Taken through congested area
underlying clot. The placental tissue 
is in the condition of fairly recent 
infarction. Widespread clotting of blood in the inter 
villous spaces has occurred. In places the villi are 
closely packed together, in other areas they are 
widely separated by clot. Epithelial changes are 
not pronounced, although in places the formation of 
dark blue granular masses or buds, i.e. proliferation 
of the syncytial nuclei, is evident* Prom the history, 
the process is probably about twelve hours old.
Previous History: The patient’s general
health has always been good; both previous pregnancies 
and labours have been normal.
History of present pregnancy; L.M.P. 6th 
June 1920. In the earlier months vomiting wag rather 
excessive and she occasionally suffered from headaches. 
On the evening of the 8th January 1921 the patient was 
badly frightened by a pot of fat catching fire, and 
afterwards felt weak and shaky, though she was all 
right next day. At 10 a.m. on the 10th January a 
sudden severe vaginal haemorrhage occurred without 
apparent cause; the patient states that she lost about 
a pint of blood* She wa3 admitted to the Royal Mater­
nity Hospital at 6 p.m. on the same day, with oozing 
still going on from the vagina; the os admitted two 
fingers on admission. At 12.55 p.m. on 11th January 
a slightly macerated male foetus was delivered. 
Puerperium uneventful.
Urine; On admission heavily loaded with albumen.
17.1.21. Albumen still present in consider­
able amount.
25.1.21. Urine almost clear.
Placenta: About one-and-a-half pints of black blood-
clotwere loosely attached to the maternal 
surface. On section the placenta is 
extensively/
Oase 10. Mrs W. aet. 36 years. 11-para.
extensively disintegrated, being deeply and irregularly 
eroded by blood-clot which in some places appears to 
have eaten right through almost to foetal surface. 
Subtending the clots the tissue shows marked con­
gestion and is of a consistence firmer than normal.
Only in a few places does the placental tissue appear 
normal.
Microscopic Sections:- No.l. Taken through area under­
lying recent clot. The section shows the
■
clot and subtending it an area of in­
farction, probably of two or three days standing.
The villous vessels are greatly distended and in 
places appear to have ruptured; the villi themselves 
are in places somewhat crowded together, in other 
places they are separated from one another by a dense, 
fairly fresh coagulum. The villous epithelium is 
swollen and the nuclei are stained more deeply than 
normal, showing that the process is still in a recent 
phase. The characteristic features of infarction 
become less definite the further one passes in the 
direction of the foetal surface, i.e. away from the 
clot responsible for it3 development.
No.2. Taken through a portion of placenta 
underlying fairly old blood-clot. This section 
shows placental tissue for the most part normal 
in appearance. At one comer, however,/
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however, a small retro-placental clot is seen, and in 
immediate relation to it is a small circumscribed area 
of old infarction- The villi are rather club-shaped 
and coarser than normal. Note al30 that in places 
the villous vessels seem to have disappeared, although 
those still remaining are more congested than usual. 
The stroma of the villi is unusually dense and the 
cells seem rounder and less spindle-shaped than normal 
probably syphilitic.
Case 11. Mrs T. aet. 37 years. XI-para.
Previous History: General health always
good. Has had twins twice, otherwise obstetric 
history is normal.
History of present pregnancy: L.M.P. 12th
November 1919. Pregnancy was uneventful till the 
afternoon of the 7th May 1920 when, without obvious 
exciting .cause, the patient lost about one pint of 
blood per vaginam. Oozing continued till she was 
admitted to the Royal Maternity Hospital on the 10th 
May; the patient was not in labour, the haemorrhage 
ceased spontaneously, and after being kept under 
observation for three days she was discharged on the 
13th May. No further bleeding occurred, but labour com' 
menced on the 18th May for which patient was re­
admitted, and was delivered on the same evening of 
twins, one of which was still born. Puerperium/
Puerperium uneventful.
Urine: 10»5.20. A trace of albumen present.
14.5.20. A trace of albumen still present.
18.5.20. Urine clear.
Placenta e . No. 1. Normal in appearance* On section 
nothing abnormal is observed except that 
the organ is rather paler than usual.
No. 2. The maternal surface is covered 
by one large clot, black and jelly-like and fairly 
firmly adherent. On section, the clot has a layered 
appearance suggesting the occurrence of smaller 
preceding haemorrhages; the placental substance is 
deeply eaten into and the tissue underlying the clot 
is deep purple in colour and of a consistence much 
firmer than normal. In other parts one or two old 
irregular infarcts are seen.
Microscopic sections: No. 1. Taken through centre of 
apparently healthy placenta. The tissue 
appears normal; note absence of Inter­
villous coagulum, of villous congestion, or of epi­
thelial disintegration.
No. 2. Taken through area of placenta under­
lying clot. The section is of interest in that it 
shows different stages in the process of infarction. 
In one area the changes are more or less recent, and 
consist in a crowding together of the villi, a modera 
d e g r e e /
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degree of congestion in the villous blood-vessels, 
and in the presence of a coagulum in the intervillous 
spaces. In places loss of nuclear staining in the 
epithelium has occurred. In another portion of the 
section the changes are more advanced; the inter­
villous coagulum is of older standing, and degenera­
tive changes in the epithelium are more marked, 
nuclear staining being almost entirely lost; the villi 
are closely packed together and in places neighbouring 
villi have become fused.
Case 12. Mrs P. aet. 27 years. 1-para.
Previous History: There is nothing to note.
The previous pregnancy and labour were normal.
History of present pregnancy: L.M.P. 10th
January 1920. The patient’s general health during 
pregnancy has been excellent* On the afternoon of 
the 2nd August 1920 the patient was greatly frightened 
by a thunder storm and had to lie down. Foetal move­
ments are said to have ceased a few hours later.
During the night severe abdominal pain was complained 
of. At. 8 a.m. on the 3rd August a free external 
haemorrhage occurred. During the forenoon the patient 
suffered from thirst and headache. She was admitted 
to the Royal Maternity Hospital about 1 p.m. on the 
same day and appeared very ill* pulse 110J blood 
pressure/
pressure 160 mm. Hg. At 2.10 p.m. a still-born foetus 
was expelled, the placenta being b o m  immediately 
afterwards.
Urine :- On admission almost solid with albumen.
6.8.23. Still a considerable deposit of albumen
present.
14.8.23. Urine practically clear.
Placenta: The maternal surface is irregularly covered 
with a pint or so of firm blackish clot; 
on attempting to remove the clot, some 
remains firmly adherent. On cut-section the
clot is seen to have deeply eroded the placental tissue. 
The surface of the placenta appears mottled; almost 
one half of the organ is in the condition of early 
infarction, although only in a few places is there 
definite solidification. The congested areas fairly 
accurately subtend the site of clots on the maternal 
surface. The presumably healthy placental tissue is 
rather paler than normal.
Gase 13. Mrs M. aot. 28 year3. IV-para.
Previous History: The patient has always
been rather anaemic, otherwise there is nothing to 
note. The previous pregnancies and labours have all 
been normal, with the exception of the first pregnancy 
which was complicated by albuminuria.
History/
certain. Quickening early in February 1921. The 
patient’s health during pregnancy up till about end 
of the seventh month was good. On the 5th of June a 
slight haemorrhage occurred and passed off. During 
the ninth month the patient has been feeling rather 
run down and easily tired, but there have been no 
definite toxic symptoms. On the 20th June, in the 
forenoon,there was a fairly sharp vaginal haemorrhage; 
this was followed by the onset of labour pains; she 
was delivered of a living male child at 10 p.m. on 
the same day, the placenta being spontaneously ex- 
pelled a few minutes later.
Urine:- About the thirty-fifth week, albumen appeared 
in the urine and persisted till term.
21.6.21. Trace of albumen present.
25.6.21. Urine clear.
Placenta: The placenta is thinned out and pale.
A considerable amount of fairly fresh blood 
clot irregularly covers the maternal sur­
face. in two places, each about the size of a crown 
piece, old organised clot is present and firmly ad­
herent to the placenta, one clot appearing to be of 
older standing than the other. On cutting sections 
of the placenta longitudinally through these areas, 
the tissue subjacent to each is seen to be infarcted; 
that /
History of present pregnancy: L.M.P. un­
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that underlying the fresh blood clot is deep, purple 
in colour, but of normal consistence; under the more 
recent of the two older clots the placenta is brick- 
red and firm; under the oldest clot the tissue is 
yellowish in colour and cheesy in consistence, i.e. 
in the condition of white infarction.
Microscopic sections No. 1. Taken through the most
recent area of infarction. In one portion 
of the section normal placental tissue is 
seen, the villi being at a normal distance from one 
another, not congested, and showing no sign of 
degeneration in the epithelial structures; the inter­
villous spaces are quite free from blood-clot.
Sharply defined from this is a second area in which 
the appearances of well established infarction are 
evident! the villi are closely crowded together and 
in places neighbouring villi have become fused by 
masses of fibrin; a marked degree of congestion of 
the villous vessels is present; epithelial degenera­
tion as shown by loss of nuclear staining is noted.
No. 2. Through a less recent area of infarction.
In this section a certain proportion of normal tissue 
is seen, and sharply defined from it an area of in­
farction in its more advanced phase. Fusion of the 
villi is widespread and disintegration of epithelium 
well marked, nuclear staining in the syncytial layer 
being almost or entirely lost. The blood-clot in the 
villous/
villous vessels and intervillous spaces is of old 
standing, the blood corpuscles being pale in colour, 
and in many places being represented by shadowy out­
lines. Degenerative changes in the' stroma may also 
be noted. In one localised area the changes appear to 
be of more recent development.
No. «5. Through an old whitish infarct. A narrow 
margin of normal placental tissue has been included 
for purposes of comparison? the area of infarction 
is sharply defined from it. The appearances are 
those of infarction in its ultimate stages. Epithel­
ial degeneration is now complete,with rare exceptions, 
all trace of nuclear staining being lost. Fusion of 
the villi is widespread, giving the whole a homo­
genous fibrous appearance, staining deeply with eosin. 
In many places no trace of the villous vessels has 
remained; in a few instances the vessels are still 





Cases of Accidental Haemorrhage in which the urine was 
clear on admission, but in which albumen was subse- 
quently present: Two cases.
Case 14. Mrs H. aet. 31 years. 11-para.
Previous History: General health, with the
exception of measles and whooping cough in childhood, 
has always been good. Both previous pregnancies and 
labours were normal.
.
History of present pregnancy: L.M.P. 10th
January 1919. Except that patient has felt weak and 
run down during the last six weeks, the pregnancy has 
run a normal course. The patient was admitted to the 
Royal Maternity Hospital 2.30 p.m. on 2nd August 1920 
with the history of a severe vaginal haemorrhage 
having occurred at 9 a.m. on the day of admission.
On admission the patient complained of constant pain 
over the abdomen and across the sacrumj the uterus was 
rather tense, and there was an area of tenderness over 
the lower left quadrant of the abdomen. Pulse 115$ 
Temperature 98.4°F.$ blood-pressure 135 mm. Hg.
The patient was delivered of a living child at .6 p.m. 




Urine: 3 p.m. 2.8.20. No albumen present.
6 p.m. 2.8.20. No albumen present.
10 a.m. 3.8.20. Considerable deposit of
albumen present.
6.8.20. Urine clear.
Placenta. About one pint of fairly fresh blood-clot 
was expelled with the placenta. On cut- 
section, the main mass of the placenta is 
much paler than normal. About the centre of the 
placenta is a saucer-shaped depression, about four 
inches in diameter, apparently compressed by blood- 
clot. The placental tissue underlying this is normal 
in consistence but is deep purple in colour, contrast­
ing very strikingly with the paler adjacent tissue.
A microscopic section taken through the congested
portion showed this part to be in the 
condition of early infarction, the 
villous vessels being definitely congested and the 
villi closely packed together. In places a fine 
coagulum occupies the intervillous space.
Case 15. Mrs W. aet. 36 years. Vlll-para.
Previous History; Health has always been 
poor. The second pregnancy was complicated by eclamp­
sia, although a living child was born. In the fifth 
and/
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History of present pregnancy: L.M.P. and 
date of "quickening" both uncertain. The patient 
has not felt well since the early months of pregnancy, 
although there have been no symptoms of toxaemia and 
the urine has remained clear. On the morning of the 
3rd July 1921 a slight haemorrhage occurred and ceased 
spontaneously} on the following day about 10 a.m. the 
haemorrhage recurred, a considerable quantity of blood, 
estimated by the patient at about a pint, being lost. 
The patient was delivered at 8 p.m. on the 4-th July 
of a still-born child.
Urine;- At time of delivery no albumen present.
5.7.21. Albumen definitely present.
(No further examination of the urine was made) 
Puerperium uneventful.
Placenta: Some blackish blood clot was loosely and
irregularly adherent to the maternal sur­
face. On cut-section, about one half of 
the organ appears normal; there are no areas of 
obvious infarction, - but a large proportion of the 
placenta is of a deep purple colour, the congested 
area being fairly sharply- defined from the paler 
adjoining tissue; it probably represents the process 
of infarction in its earliest stages.
and seventh, pregnancies there was albuminuria.
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Accidental Haemorrhage combined with eclampsia; Five 
cases.
*
Case 16. Mrs W.R. Primigravida.
Confinement expected on July 16th 1920.
Urine examined at intervals of three weeks 
from April onwards. No abnormalities detected.
Dr Hill Buchan was called in late on the evening of 
June 17th on account of a ’’breathless attack” . He 
found the patient sitting up in bed in distress. 
Physical examination of the chest proved negative.
There was some oedema of the legs, and she complained 
of constant pain in the abdomen. The uterus was tender 
on palpation and felt hard and tense. Before the 
doctor's arrival there had been no external haemor­
rhage, but it began a few minutes afterwards. It was 
not at all profuse, but the patient felt considerably 
relieved after it had occurred, and the uterus felt 
distinctly less tense. - No foetal heart sounds were 
audible. Vaginal examination was negative. Immediate 
removal to hospital was arranged. In the cab the 
patient's/
GROUP IV.
* This case which was reported by Drs Pordyce and 
Johnstone in the Proceedings of the Royal Society 
of Medicine, Section of Obstetrics and Gynecology 
Vol.XIV. No.5 . p.244, occurred in the Royal Mater­
nity Hospital while I was Dr Pordyce's house-surgeon 
and I have to thank him. for permission to include 
it in this series.
patient's pulse, which was rather poor to begin with,
/
became worse, and she became breathless again, and 
complained of great thirst» Before the evening of 
June 17th the patient had been able to carry out her 
ordinary household duties without complaint, but for 
the two days immediately preceding the attack she had 
not felt quite so well.
State on admission: The patient was somewhat collapse
as the result of a fairly severe 
haemorrhage, and as no placenta 
could be felt, the diagnosis of accidental haemorrhage^ 
was made. There was considerable oedema of the trunk 
and lower limbs; and the urine was scanty and con­
tained a large quantity of albumen. As the condition 
of the pulse did not indicate any immediate danger, 
it was decided to allow the patient to rally before 
undertaking any treatment* As the morning progressed, 
however,the pulse-rate became increasingly rapid, 
although there was no further vaginal haemorrhage.
The uterus also became gradually larger and harder. 
Toxic symptoms now began to manifest themselves in a 
dimness of vision, sickness,and a slowly increasing 
tendency to coma. By the early afternoon she had 
complete suppression of urine, and had shown several 
twitchings of the face, but had not had any actual
a
fit. The diagnosis of concealed accidental haemor­
rhage /
iyo.
haemorrhage with progressive toxaemia was made, and 
as the cervix was quite closed and rigid, Caesarean 
section wa3 determined upon.
The operation: Under anaesthesia induced with chloro­
form and maintained with open ether, 
the abdomen was opened by a mesial
incision. The condition of the uterus at once attrac­
ted attention. The upper part of the anterior wall 
appeared deeply congested and haemorrhagic. This
was most marked in the region of the right cornu,
where the wall presented a deep purple or black 
appearance evidently due to haemorrhage. The same
appearances were present in the adjacent broad liga­
ment and proximal half of the Fallopian tube. It was
remarked at the time that the appearances suggested
some interference with the right ovarian vein, associa,- 
ted with "backward pressure" and haemorrhage. Thei’e 
was a small patch of subperitoneal haemorrhage just 
below the left cornual region, but otherwise the left 
side of the uterus was paler and more normal in appear 
ance. On opening the uterus by the usual mesial 
incision it was noted that the uterine wall was deeply 
infiltrated with extravasated blood of a dark colour. 
The placenta lay on the posterior and right lateral 
walls. It was separated from the right lateral wall 
hy a large retroplacental clot, whilst its left half 
was/
was still attached to the posterior uterine wall.
Th© child was immediately extracted, and, although 
dead, it showed no evidence of maceration. The 
placenta was then detached manually. At this stage 
it was decided that the condition of the uterus was 
such as to make its removal desirable. Supravaginal 
hysterectomy was accordingly carried out* The abdomen 
was closed as rapidly as possible and the patient 
returned to bed. Intravenous saline transfusion was 
performed during the closing stages of the operation, 
but the patient’s condition rapidly became worse and 
she died four hours later.
Pathological description:-
Uterus; The external appearance of th© anterior wall 
has already been described. The posterior 
showed similar changes. At no point was ther^ 
any fissuring of the peritoneum (see Plate 2 ).
A horizontal section made just below the orifices of 
the tubes showed extensive haemorrhages in the 
muscular wall of the right half of the uterus. The 
left half was similarly involved but to a much less 
extent. Over the area corresponding to the deepest 
superficial coloration the haemorrhage was most 
evident towards the peritoneal aspect* Th© decidua 
showed no evident changes.
Microscopically/
195.
areas was ploughed up by haemorrhage, 
the muscular fibres showing all stages 
of degeneration. In the non-haemorrhagic regions the 
muscular fibres were healthy. There was thrombosis 
in the veins of the uterine wall.
Placenta: In the fresh state the placenta showed 
attached blood clot over the separated 
area - roughljr about a third of the total 
placenta. The remainder of the decidual surface was 
normal except for a small clot attached along the 
margin. Even to the naked eye there was an evident 
differentiation of the placenta into two areas. Th© 
area of separation had a deep purple colour whilst 
the remainder was paler. On section in the fresh 
state the 1 in© of demarcation between these two areas 
was clearly marked. After hardening in formalin for 
one night the appearance shown in the plate was presen 
(see Plate III ). Th© differentiation was still 
more evident and two other areas of infarction, one 
recent, the other old, were noted in the attached 
portion, and one old and pale infarct at the margin 
of the separated part.
Microscopically the muscular wall in the affected
Microscopically the separated area of placenta showed
the signs of early infarction - namely, 
coagulation/
coagulation in the intervillous spaces and congestion 
and crowding of the villi.
A full post-mortem was refused, but permission
waa given for the abdomen to be reopened. The liver 
and kidneys were accordingly removed.
Liver: This showed multiple subcapsular haemorrhages
and its surface wa3 pale and fatty. On sec­
tion the appearances typical of eclampsia were present 
namely, extensive haemorrhages and fatty and necrotic 
changes, (see Plate IV)
Kidneys : The cortex was thickened and fatty, with
multiple small areas of more marked degenera­
tion.
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Case 17. Mrs Y. aet. 28 years* 1-para.
Previous History: General health always
good. The first pregnancy terminated in a miscarriage 
at five-and-a-half months.
History of present pregnancy: L.M.P. 28th
December 1919. Patient's health during the earlier 
months of pregnancy was excellent; up till the time 
that consciousness was lost, no symptoms of any kind 
were complained of; the urine was tested repeatedly 
with negative results, the last analysis being made 
ten days before the first eclamptic convulsion
occurred./
occurred. The patient was admitted to the Royal Mater­
nity Hospital at 10 a.m. on July 21st 1920, with the 
history that two fit3 had occurred some hours pre­
viously; on admission the patient was moderately 
deeply comatosed; labour had not commenced. The blood 
pressure was 210 mm. Hg.j the urine became solid with 
albumen on boiling. Treatment along the usual con­
servative lines was carried out, and at 6 a.m. on 
July 26th a slightly macerated child was born.
During a lucid interval on July 25rd the patient 
stated that she still felt foetal movements. From 
its appearance at birth the child had probably been 
dead about two days.
Puerperium. Recovery was slow, albumen still 
being present in small amount ten days after delivery
Placenta: (see Plate V )
The placenta is very irregular in shape 
and consistence, some parts being soft, 
others firm and liver-like. Almost one half of the 
maternal surface is covered with loosely adherent 
blackish blood-clot, on the removal of which the 
subjacent tissue, while not depressed appears con­
gested and of much firmer consistence than normal.
Over one localised area, in extent about that of a 
crown piece, firm adherent black clot is present.




underlying the clot3 is seen to be markedly congested 
and firmer in texture than normal, i.e. in the con­
dition of infarction; almost one half of the placenta 
appears to be diseased. One or two old small whitish 
areas of infarction are present.
Microscopic section: Taken through an area of solid­
ification -under the older clot 
(see microphotograph No.12).
The appearances hero are those of infarction in its 
less recent stages; the villi are more closely crowded 
together than normal, and while here and there are 
separated by an intervillous coagulum of old standing, 
in many places the villi appeared to be fused together- 
by fibrin; epithelial disintegration is marked and is 
shown at thi3 stage by loss of nuclear staining. 
Degenerative changes, probably of the nature of a 
coagulation necrosis, are also to be found in the 
stroma cells.
Case 18. Mrs T. aet. 38 years. Primigravida.
v
Previous History; Patient*s general health 
has always been good.
History of present pregnancy: L.M.P. 15th
March 1920. During the earlier months of pregnancy 
there were no untoward symptoms. For two or three 
weeks/
weeks before admission, occasional headaches and some 
oedema of the lower limbs were complained of. About 
ten days before admission severe headaches, eye symp­
toms, and widespread oedema suddenly developed, these 
being associated with attacks of severe pain felt 
diffusely over the abdomen. The patient was confined 
to bed for about a week prior to admission. At 5 p.m. 
on the 28th November 1920 the patient was admitted to 
the Royal Maternity Hospital, with a history of five 
eclamptic seizures having occurred since 4 a.m. on 
the same day. The blood-pressure was 225 mm. Hg., 
and the patient was profoundly comatose. At 10 p.m. 
on the day of admission, a still-born child wa3 
delivered. Recovery uneventful.
Urine: Solid with albumen on admission.
10.12.20. Urine clear.
Placenta: (see plate VI )
The maternal surface of the placenta is 
irregularly covered with dark, adherent 
clots over two-thirds of its area. Under these the 
placenta appears to be depressed and of a firm con­
sistence. On cut-seotion the organ is seen to be 
considerably broken up by blood-clot, and extensively 
infarcted. Under a more or less recent area of clot, 
the features of infarction in it3 earlier stages are 
observed;/
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observed; the tissue is deep red in colour, and the 
normal spongy texture of the placenta is lost. In 
other part3 of the placenta more advanced stages of 
infarction are found; many of these subtend blood 
cysts in the substance of the organ, one such being 
depicted in plate VI. A few old white infarcts are 
also present.
Microscopic section:- Taken through an area of
placenta underlying a blood cyst. 
The appearances are those of 
a moderately recent infarction, the process being 
apparently furthest advanced towards the centre of 
the section, where there is evidence of degeneration 
of epithelium in loss of nuclear staining, partial 
or complete. In places the haemoglobin has been 
dissolved out of the blood clot in the villi and 
intervillous spaces. In many places patches of
necrotic decidua are seen; (this last is of course
■
not an abnormal finding).
Case 19. Mrs M. aet. 35 years. IV-para.
Previous History: General health has always
been good. The first and second pregnancies and 
labours were normal, the third and fourth pregnancies 
terminated prematurely at the end of the eighth month, 
a still-born child being delivered in each case; 
(cause/
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History of present pregnancy; L.M.P. 5th 
December 1919. Patient's health during the earlier 
months of pregnancy was satisfactory. About the 10th 
of July 1920 symptoms of toxaemia appeared and de­
veloped very rapidly, frontal headache being severe 
and abdominal pain acute. The patient was admitted 
at 2 a.m. on the 17th July with a history of three 
eclamptic convulsions and some vaginal haemorrhage 
having occurred} blood-pressure 180 mm. Hg.; she 
was delivered by version of a still-born premature 
child seven hours after admission. Immediately after 
the birth of the child the placenta was spontaneously 
expelled along with a large quantity of blackish blooc. 
clot. Ho further seizures occurred after delivery.
On the seventh day of the puerperium the urine was 
practically free of albumen.
Placenta; (see Plate VII )
About one-and-a-half pints of loose black 
clot came away with the placenta at birth. 
Some older clot, fairly firmly adherent is irregularly 
scattered over the maternal surface. Near the margin 
of the placenta at one part is a cup-shaped depression 
the size of a walnut, occupied, by old blood clot.
The consistence of the placenta is irregular, local­
ised firm areas being scattered throughout the sub­
stance/
(cause of premature labour unknown).
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substance of the organ. On section the placenta is 
seen to be extensively diseased, the greater part 
being intensely congested and of a consistence rather 
less spongy than normal, the condition being one of 
recent infarction. Under a circumscribed area of ole. 
adherent organised blood clot is a zone of older 
infarction brick-red in colour* A few old white 
infarcts are also present; in the centre of one of 
these liquefaction has occurred.
Case 20. Mrs S. aet. 39 years. IV-para.
Previous History: No previous illnesses.
Previous pregnancies and labours all normal.
History of present pregnane:/-: L.M.P. 15th
August 1919. Pregnancy ran a normal course till 
about the second week of April, when, in the evening, 
after a day's heavy washing, the patient was seized 
suddenly with severe griping pain low down in the 
abdomen and felt faint; there was no external bleeding 
and foetal movements were not interfered with. The 
pain was present in a mild degree for a week or so.
On the afternoon of the 21st April a severe vaginal 
haemorrhage occurred, about a pint of blood being lost 
The patient was admitted to the Royal Maternity 
Hospital at 3.20 a.m. on the 22nd April 1920 with 
the/
the history that one fit had occurred one hour pre- 
viously. On admission, the patient was losing blood 
freely per vaginam, she was extremely collapsed, the 
pulse being almost imperceptible; the os was three- 
quarters dilated. The urine was loaded with albumen.
A second convulsion occurred at 3.40 a.m. At 5.45 a.m. 
on the same morning a still-born child was delivered, 
followed immediately by the placenta and a large 
quantity of blood-clot. No further seizures occurred. 
Recovery was slow, but after three weeks the patient 
was discharged well, the urine being free from albumen.
Placenta: A large blackish clot ie loosely adherent
to the maternal surface. On cutting longi­
tudinal sections the area underlying the 
clot is much depressed, and in places is deeply eaten 
into. The placenta has a mottled appearance, areas 
of deep congestion alternating with parts which seem 
abnormally anaemic. Under the depression in the 
centre of the organ the tissue is dark purple in 
appearance and liver-like in consistence. One or two 




Pages of Accidental Haemorrhage in which the urine 
remained albumen-free throughout: Five cases.
Oase 21. Mrs T. aet. 30 years. IX-para.
Previous History: The patient has been in 
poor health for five or six years; there have been no 
definite symptoms, but she has been very easily tired, 
and is breathless on slight exertion. A pre-systolic 
bruit in the mitral area is present.
History of present pregnancy: L.M.F. 12th
January 1920. Vomiting has been a more or less con­
stant complaint, and from the early months of preg­
nancy the patient has felt weak and ill. About 2 p.m. 
on the day before admission, she states that while 
washing clothes she slipped and struck her abdomen 
against the washing-board. Shortly afterwards oozing 
of blood commenced from the vagina and continued till 
admission. The patient was admitted to the Royal 
Maternity Hospital on 4th September at 6 a.m., in a 
collapsed condition. Labour was in progress and 
spontaneous delivery of a living ohild occurred at
10.30 a.m. Puerperium uneventful.
Urine: Examined on the day of admission and at daily 
intervals thereafter for four days; analysis 
negative on each occasion.
GROUP V .
Placenta: The placenta is very large and irregular
in 3hape, and of marked pallor. No areas 
of abnormal consistence are detected.
A small amount of blood clot is irregularly scattered 
over the maternal surface. On section, except that 
the organ appears unusually anaemic, very little 
abnormal is found* Towards the edge of the placenta 
at one part a small circumscribed area of recent 
infarction is present.
Microscopic section: Taken through the infarcted area
Towards the decidual surface 
in one localised area there is 
a small portion of placenta having the appearances 
of vez’y early infarction; the remainder of the tissue 
is normal, (an unsatisfactory section).
Case 22. Mrs R. aet. 40 years. VI-para.
Previous History: Patient's general health
has always been good; obstetrical history normal.
History of present pregnancy: L.M.P. June
1921} quickening about the end of October 1921.
The patient's health was apparently perfect till about
1.30 p.m. on the 13th January 1922 when without warning
or obvious exciting cause, there was a copious vaginal 
haemorrhage,/
haemorrhage, the amount lost being estimated at about 
a pint and a half. Oozing of blood from the vagina 
continued until the patient was admitted to the Royal 
Maternity Hospital at 6 p.m. on the same day. On 
admission the patient was intensely anaemic, the pulse 
being almost imperceptible; the os admitted two fingers; 
membranes were intact. Dilatation of the cervix was 
completed by a Champetier de Ribes' bag, and labour 
terminated spontaneously nine hours after admission.
The placenta was removed manually. Puerperium un­
eventful .
The urine tested at daily intervals remained free 
from albumen throughout.
♦
Placenta: Some dark firm clot is loosely adherent
to the maternal surface. No areas of 
abnormal consistence can be detected on 
palpation. Longitudinal sections of the placenta 
held under running water shows an irregular mottling, 
the tissue being on the whole paler than normal.
No areas of recent infarction are to be found, although 
one or two old infarcts, the largest about the size 
of a hazel-nut, are present.
Previous History:- With the exception of 
the fevers of childhood, the patient's general health 
has always been good.
History of present pregnancy: L.M.P. 7th
May 1921. During the earlier months of pregnancy 
sickness was excessive and from the time of conception 
the patient has never felt, really well. About 3 o'clock 
on the afternoon of the 21st February 1922 a free 
vaginal haemorrhage occurred, about a pint of blood 
being lost; this was accompanied by severe griping 
pain over the lower part of the abdomen on both sides. 
The patient was admitted to the Royal Maternity 
Hospital at 5.45 p.m. on the 21st February in a col­
lapsed condition. Labour was then in progress, the 
os being almost fully dilated* The head was present­
ing and labour was terminated by forceps half an hour 
after admission. The child was still-born; no sign 
of maceration was present* The placenta was spont­
aneously expelled along with a soup-plateful of fairly 
fresh clot almost immediately after the birth of the 
child* The puerperium was uneventful.
The urine remained albumen-free throughout.
Placenta:- A few tags of dark clot are adherent to 
the maternal surface, especially towards 
the lower margin of th© placenta- The 
consistence/
Oaae 23. Mrs C. aet. 38 years. IX-para.
consistence of the organ except in one small localised 
area, appears uniformly soft and spongy. Longitudinal 
cut-sections of the placenta held under running water 
show nothing abnormal except that the tissue is rather 
more congested than usual; one small old white infarct 
is present.
Case 24. Mrs McK. aet. 41 years. Xll-para.
Previous History: There is nothing to
note as regards the patient's general health except 
that she has for some years been subject to attacks 
of bronchitis. The patient had eclampsia at the time 
of her first labour. The subsequent pregnancies and 
labours have all been normal.
History of present pregnancy: L.M.P. 20tn
.Tune 1921. Health throughout this pregnancy has been 
poor, patient has felt weak and ill and has been un­
able to carry out her household duties. At 3 p.m. 
on the afternoon of the 1st March 1922 a considerable 
vaginal haemorrhage occurred, the amount of blood lost 
being estimated at about a pint* On admission to the 
Royal Maternity Hospital at 7 p.m. on the same day 
oozing of blood from the vagina was still going on.
The patient was profoundly collapsed, very breathless, 
and almost blind. Labour was in progress, the os 
being almost fully dilated, the membranes still intact. 
The/
209.
The membranes were ruptured immediately and forceps 
applied, delivery of a still-born child being complete 
about five hours after the first onset of haemorrhage. 
The placenta was spontaneously expelled a few minutes 
after the birth of the child« The puerperium was 
rather febrile, but the patient was discharged well 
three weeks after her confinement.
The urine was examined shortly after admission 
and once subsequently and was free from albumen on 
both occasions.
Placenta: Nothing abnormal was detected on surface
inspection. On cut-section the placenta 
is paler than normal and three old localis­
ed areas of white infarction are present; nothing else 
abnormal found.
Oase 25. Mrs H. aet* 41 years. IX-para.
Previous History: General health has al­
ways been good. Three labours have been complicated 
by malpresentations, and on two occasions the puer­
perium has been febrile; otherwise there is nothing 
to note.
History of present pregnancy: L.M.P. 15th
June 1921. The patient's health during this preg­
nancy has been excellent. Without obvious exciting 
cause/
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cause at 10 p.m. on the 12th March 1922 a moderate 
vaginal haemorrhage occurred, about half a pint of 
blood being lost; labour mains were felt immediately 
afterwards. On admission to the Royal Maternity Hosp­
ital at 12.30 a.m. on the 13th March considerable 
oozing of blood from the vagina was going on; the 
patient’s condition, however, was good; pulse 96, of 
good tension. Spontaneous delivery of a living chile, 
was accomplished two hours after admission, the plac­
enta being expelled along with a good deal of blood 
clot fifteen minutes later, i.e. about five hours 
after the onset of haemorrhage. The puerperium was 
uneventful.
The urine was tested shortly after admission and 
also on the tv/o days following and on each occasion 
the examination was negative.
PIacontat Nothing abnormal detected either on sur- 
' face inspection or on cut-section.
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B. PLACENTA PRAEVIA.
The oases have been grouped as follows:-
1. Placenta Praevia with albuminuria on admission 
but with no toxaemic symptoms preceding the 
bledding (exclusive of cases of eclampsia):
Seven cases.
2. Placenta Praevia in which the urine was clear on 
admission but in which albuminuria was subsequent 
ly present: One case.
3. Placenta Praevia combined with eclampsia:
One case.
4. Placenta Praevia in which the urine remained 
albumen free throughout: Eight cases.
Cases of Placenta Praevia with albuminuria on admis­
sion but with no toxaemio symptoms preceding the 
bleeding (exclusive of cases of eclampsia): Seven 
cases.
Oase 26« Mr3 McL. aet. 41 years. Vll-para.
Previous History: General health has al­
ways been good; nothing of importance to note in 
obstetric history.
History of present pregnancy: L.M.P. 8th
August 1920. The patient was admitted to the Royal 
Maternity Hospital on 10th May 1921, with a history 
of vaginal haemorrhage having occurred intermittently 
for a month previously. At 4 a.m. on the day of
admission she wakened up with the bed clothes soaked
with blood. On admission at 7 a.m. labour was in 
progress, the os being almost fully dilated; bleeding 
in considerable amount was still going on, and a 
diagnosis of central placenta praevia was made. 
Delivery by version of a still-horn child was accom­
plished about three-quarters of an hour after admis­
sion. Recovery uneventful.
Urine; The urine was examined shortly after admission 
and contained a trace of albumen, on the




was still present. Pour days after delivery no 
albumen wa3 present.
Placenta: The praevia portion of the placenta is
rather broken up as the result of manipula­
tions during delivery. Some tags of blood 
clot are adherent to the maternal surface in the 
neighbourhood of the lower placental margin. Cut- 
section of the placenta shows congestion of the 
separated portion, very definitely contrasting with 
the pallor of the main mass of the organ.
Microscopic section: Taken through praevia portion.
(see microphotograph No.4). All the 
features of very definite infarction in 
its earliest stages are present. The villi are 
closely crowded together and their vessels are greatly 
congested. Early degenerative changes in the syncy­
tium are evidenced by proliferation and unduly deep 
staining of the nuclei. In places a diffuse inter­
villous coagulum is noticed. These changes are more 
marked towards the maternal aspect; as the foetal sur­
face is approached more or less normal placental tissue 
is found* Towards one end of the section, in a small 
localised area, the process of infarction is apparently 
further advanced; the blood corpuscles in the villi 
and intervillous spaces being paler in colour, and 
here/
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here and there are represented merely by shadowy out­
lines. In this area, too, loss of nuclear staining, 
showing a more advanced stage of epithelial degenera­
tion, i 8 found.
Case 27. Mrs H. aet. 26 years* 1-para.
Previous History: General health has al­
ways been poor. A year ago the patient was treated 
as an in-patient in Leith hospital for "heart disease” . 
The previous pregnancy and labour were normal.
History of present pregnancy: L.M.P. 10th
October 1920. Beyond a feeling of weakness and being 
generally run down there was nothing of importance 
to note until a moderate vaginal haemorrhage occurred 
on the 16th March 1921, about half a pint of blood 
being lost at this time. On the 22nd March a second 
haemorrhage, rather more profuse than the first, 
occurred. Oozing of blood from the vagina continued 
till the 24th March when she was admitted to the 
Maternity Hospital. On admission the patient was 
not in labour. The vagina was packed and pituitrin 
was given. Labour pains commenced on the evening 
of the 25th March; a diagnosis of central placenta 
praevia was made; a still-born child was delivered by 
version at 12 noon on the following day.
On admission the patient was slightly jaundiced and 
the/
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the urine contained a trace of albumen. During the 
early hours of the morning of the 27th March deep 
jaundice quickly developed and the amount of albumen 
rapidly increased; the urine contained no leucin, 
tyro Bin,nor acetone bodies.
Later in the day the patient became stuperose, 
and early on the morning of the 89th coma supervened 
from which consciousness was not regained. Before 
death the spleen was found to be enlarged, the liver 
much diminished in size, and a leucocytosis of 
60>000 was present. Permission for a post-mortem 
examination was refused.
Placenta: The placenta has been rather broken up by
manipulations during delivery. In appear­
ance and consistence the organ seems normal 
except for a firm congested area about the size of a 
crown piece close to the placental margin. On cut- 
section this area was found to be definitely congested 
and solidified, otherwise no abnormalities were 
detected.
Microscopic sections. No. 1. Taken from the centre
of the ,,hepatisedw area: The appearances
are those of infarction probably about 
ten days old. Throughout almost the entire section 
the villi are greatly engorged, the blood-vessels 
being in some cases so congested that the stroma of 
the/
the vessels is compressed into a very thin layer under 
the epithelium. In some places there is evidence of 
rupture of the villous vessels with haemorrhage into 
the intervillous space. The villi are in many places 
closely packed together and here and there appear to 
be fused together by fibrin, in other places they are 
separated from one another by a diffuse flocculeut 
coagulum. The blood clot is pale in colour, the 
haemoglobin being partially dissolved out. The 
villous epithelium shows a considerable degree of 
disintegration, in many places nuclear staining being 
lost.
No. 2. Taken through the margin of the more 
densely infarcted area, presumably through an area 
of more recent separation (see microphotograph No.5)
The features of infarction are here less definite thar. 
in Section No.l, the process is probably more recent. 
The crowding together of villi is less dense, and 
epithelial degeneration as evidenced by loss of 
nuclear staining, while present, is less pronounced; 
the villous congestion is intense, and there is a 
considerable intervillous coagulation, the blood-clot, 
however, appears fresher than in the preceding section.
Case 28. Mrs M. aet. 46 years. Vl-para.
Previous History: There is nothing of
importance- to note as regards the patient’s 
general/
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general health. The previous pregnancies and 
labours have been normal.
History of present pregnancy: L.M.P. 10th
July 1920. The patient’s health during pregnancy 
was good until the 30th April 1921 when oozing of 
blood from the vagina commenced. The bleeding al­
though not copious was more or less continuous, and 
was accompanied by sacralgia. About thirty hours 
before admission to hospital a free vaginal haemorrhage 
occurred,well over a pint of blood being stated to 
have been lost. On admission to the Royal Maternity 
Hospital on 6th May 1921 the patient was extremely 
collapsed, the pulse being almost imperceptible.
Labour was in progress, the os being almost fully 
dilated. A lateral placenta praevia was felt. 
Delivery was completed by version two hours after 
admission. During the earlier days of the puerperiurr 
headache and dimness of vision were complained of, 
though to what extent these may have been due to 
anaemia is uncertain.
Urine: The urine on admission boiled solid with
albumen, and contained blood. (Unfortunately 
-no further urinary analysis was made).
Placenta: Tho main mass of the placenta appear to be
of normal colour and consistence, the praevia 
portion however is deeply congested; the marg 
of/
n
of the praevia portion is lighter in colour and much 
firmer in consistence than elsewhere. On section 
the contrast between the normal and the separated 
portions of the placenta is clearly defined. In the 
separated portion two types of infarction are ob­
viously present: at the margin the process is further 
established and probably has resulted from separation 
a week or so prior to delivery; the larger more re­
cent area of infarction ha3 followed the separation 
causing the severe haemorrhage for which the patient 
was admitted.
*
Case 29. Mrs B. XI-para.
Previous History: Health prior to admis­
sion to hospital had been perfect.
History of present pregnancy: Admitted to
the Royal Maternity Hospital on the 18th July 1921, 
during the seventh month of pregnancy with a history 
of vaginal haemorrhage having occurred. A diagnosis 
of placenta praevia was made for which labour was 
induced. /
* This case does not belong strictly to my consecutive 
series; I saw the patient for the first time in 
Ward 30 of the Royal Infirmary, and am indebted to 
Dr Chalmers Wat3on for permission to make this 
report. Unfortunately the notes taken during the 
patient's stay in the Maternity Hospital are some­
what incomplete; they are copied out here from the 
Special Case Book in the Maternity Hospital.
Induced. Shortly after delivery violent headaches, 
vomiting, dimness of vision and widespread oedema 
developed; the urine was found to be heavily loaded 
with albumen, which wag still present on discharge. 
The patient was admitted as a case of acute Bright’s 
disease to the Royal Infirmary, and died of this con­
dition in Ward 26 on the 2nd July 1922.
Case 30. Mrs B. aet. 32 years. VUI-para.
History of present pregnancy. L.M.P. 12th 
November 1919. Pregnancy was uneventful until the 
23rd July 1920 when a moderately severe vaginal haem­
orrhage occurred. This ceased spontaneously, but at 
2 p.m. on the 2nd August a second bleeding, more 
copious than the first occurred. Admitted to the 
Royal Maternity Hospital at 6 p.m. on the same after­
noon. Labour was in progress and was completed by 
forceps at 1 a.m. on the following morning. Puer- 
perium uneventful.
Urine: The urine had been tested at three-weekly
intervals at the Cowgate Dispensary with 
negative results, the last examination having 
been made ten days prior to admission.
2.8.20. 7 p.m. Slight trace of albumen present.





Placenta: The organ is pale and of a normal consist­
ence throughout , except for one small 
localised area of old white infarction, 
and except for the praevia portion which is deeply- 
congested and firm to the touch. On cut-section the 
difference in appearance is well brought out; the con­
gestion fades off as the main mass of the placenta 
is approached, suggesting that the blood poured out 
had forced its way upwards and separated the placenta 
higher up. The area of infarction, therefore, is not 
limited to, although most definite in the praevia 
portion.
Oase 31. Mrs G., aet. 39 years. X-para.
Previous History: The patient has always
enjoyed good health. There is nothing abnormal to 
note as regards her obstetrical history.
Present Pregnancy: L.M.P. 20th August 1919.
Pregnancy ran an uneventful course until 1 a.m. on the 
21st April 1920 when there was a free vaginal haemor­
rhage, the patient estimating the amount lost at about 
a pint and a half. Oozing of blood from the vagina 
continued,and about 11 p.m. on the same day, a second 
haemorrhage, less copious than the first occurred.
She wag admitted at 3.10 a.m. to the Royal Maternity 
Hospital/
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Hospital on the 22nd April; the 03 uteri was closed 
and palliative treatment was adopted* On each day 
for three subsequent days a moderate amount of vaginal 
oozing went on. Labour commenced in the evening of 
the 25th April, a still-born child being delivered on 
the following morning.
Urine. 22.4.20. Albumen present in considerable amour
23.4.20. Albumen abundantly present.
28.4.20. Albumen present in dimlnshed amount.
2.5.20. Only a trace of albumen present.
Unfortunately the placenta was destroyed.
*
Case 32. E.R. aet. 21 years. Primigravida.
History of present pregnancy: The patient
has suffered from gonorrhoea and, as an out-patient, 
has been attending the Ante-natal Department of the 
Royal Maternity Hospital for cervical swabbing.
At 7 p.m. on the 6th September 1923 a considerable 
vaginal haemorrhage occurred for which she was 
admitted to hospital and a diagnosis of placenta 
praevia made. Labour was not in progress. Delivered 
11.45/
* This patient is still (7.9.23) in the wards of the 
Royal Maternity Hospital; her case therefore does 
not strictly belong to my consecutive series; the 
development of albuminuria however is of such 
interest that I have decided to include it.
11.45 p.m. on the 7th September, i.e. about twenty- 
nine houra after the first onset of bleeding.
Urine: During visits to Antenatal Department the
urine was repeatedly examined with negative 
result, the last analysis was made about four 
days prior to admission.
10 p.m. 6.9.23. Trace of albumen present.
11.45 M 7.9.23. Albumen abundantly present.
(No subsequent examinations have so far been made'
Placenta: The placenta was small, pale, and consider­
ably broken up by manipulations during delivery 
The praevia margin is very definitely con­
gested and of firmer consistence than the adjacent 
parts of the placenta. On cut-section the contrast 
in appearance is well brought out.
Cases of Placenta Praevia in which the urine was clear 
on admission but in which albuminuria was subsequently 
present: One case.
Case 33. Mrs S. aet. 30 years. 11-para.
Previous History: Eclampsia occurred at
the birth of the first child two years ago, otherwise 
there is nothing of importance to record.
History of present pregnancy: L.M.P. 10th. 
November 1921. The patient's history was featureless 
up till twelve days prior to admission when on the 
28th June 1922 a fairly free haemorrhage occurred, 
the patient losing about a pint and a half of blood. 
The bleeding passed off but recommenced at 2 a.m. on 
the 9 th of July; labour pains were felt shortly after­
wards, but were feeble and irregular; the vagina was 
packed, and at 3 p.m. bipolar version was performed, 
the fingers being introduced at the edge of the 
placenta. Labour was tedious and not till 10 p.m. was 
delivery completed, the child being still-born. 
Recovery was uneventful.
Urine: Urine drawn off at 3 a.m. 9.7.22 was free
from albumen.





10.7.22. Albumen present in considerable amount.
18*7.22. Urine now albumen-free.
Placenta; (see plate X )
On section the main maas of the placenta is 
normal in appearance; the praevia portion 
however is deeply congested and its consistence is 
denser than elsewhere. Almost at the extreme edge of 
the placenta a small localised area is firmly solid­
ified and much lighter in colour, being in the con­
dition of less recent infarction. This is a specially 
interesting specimen in view of the history of haem­
orrhage a fortnight prior to delivery.
Microscopic Section: Taken to include both infarcted
areas. At one end of the section the 
appearances are those of infarction in 
its more fully evolved form. The villi are densely 
crowded together and in places neighbouring villi 
seem fused together by fibrin; where they remain dis­
creet they are separated from one another by an inter­
villous coagulum of fairly old standing* Epithelial 
degeneration is marked, loss of nuclear staining in 
the syncytium being almost complete* The outline 
of the blood corpuscles in the villi and in the inter­
villous spaces has become indefinite. With the ex­
ception of the area of tissue showing the appearances 
just./
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ju3t described,the section consists mainly of placenta 
tissue recently infarcted; great turgescence of the 
villous vessels is evident, and a copious intervillous 
fairly fresh coagulum is present. Degenerative 
changes in the syncytium are less marked than is 
usual when the process is at this stage (compare 
Case 2, section No.l).
GROUP III.
Placenta Praevia combined with eclampsia: one case.
Case 54. Mrs W. aet. 58. Vl-para. L.M.P. 7th
July 1920.
The patient was admitted on the 6th March 
1921 at 4 p.m. to Ward 55 in the Royal Infirmary with 
a history of vaginal haemorrhage having occurred 
intermittently for a month, and more or less contin­
uously for a week. When admitted she was almost 
moribund from loss of blood* The os was almost fully 
dilated, and completely covered by placenta. The 
urine contained a trace of albumen, version was per­
formed and the child and placenta slowly delivered, 
treatment for the bloodless state being carried out 
along the usual lines. At this stage the patient 
was very collapsed but later rallied. The improvement 
was maintained next day, but twenty-four hours after 
delivery restlessness, severe frontal headache, and 
epigastri c pain developed and the urine showed a 
marked increase in the amount of albumen. Thirty-six 
hours after delivery a convulsive seizure occurred 
followed by coma from which consciousness was not 
regained.
Post-mortem, the kidney and liver shewed the 
characteristic/
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characteristic appearances of eclampsia in focal 
necrosis and widespread interstitial haemorrhages.
It is of importance to note that no changes suggestive 
of chronic interstitial nephritis were present in the 
kidney.
Placenta: The separated portion of placenta was
greatly engorged and of firm consistence. 
Microscopically the features of recent 
infarction with congestion and crowding together of 
the villi and coagulation in the intervillous spaces 
were present. Apart from the praevia portion no 
abnormalities in the placenta were detected.
GROUP IV.
Gases of Placenta Praevia in which the urine remained 
albumen free throughout: eight cases.
Case 35. Mrs P. aet. 36. Vl-para. L.M.P. 10th 
March 1919.
Clinical History: The patient was admitted
to the Royal Maternity Hospital on 10th December 1920» 
at 6.20 p.m. with the history that about a pint of 
blood had been lost per vaginam three hours previously. 
Labour was in progress, the os being almost three- 
quarters dilated; lateral placental praevia was 
diagnosed, and version performed, delivery being 
completed at 10.10 p.m. on the same evening.
On the third day of the puerperium broncho -pneumonia 
developed and proved fatal.
Urine: The urine was examined shortly after admission
and on two subsequent occasions, the analysis 
being negative.
Placenta: The placenta is normal in shape and con­
sistence. A small portion of the placenta had 
been situated in the lower uterine segment and 
become separated. This part is rather more congested
than normal but evidence of infarction is not con-
*
vincing. In the centre of the praevia portion is a 
small/
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small area of old pale pink infarction the size of 
a split pea.
Microscopic section: Taken through praevia portion
cut so as to include the old 
infarct* The section consists 
largely of placental tissue apparently normal, except 
that unduly deep staining of the syncytial nuclei, 
regarded by Young as the earliest manifestation of 
epithelial degeneration, is very marked. Towards one 
end of the section is a small circumscribed area in 
which the villi are fused together into a more or 
less homogenous fibrous mass, the outline of individua 
villi being difficult to distinguish, and nuclear 
staining in the epithelial layers being almost en­
tirely lose. Those are the appearances found in the 
ultimate stage of the process of infarction.
Case 36. Mrs M. aet. 39 years. XUI-para.
Previous History: Nothing of interest to
note except that the twelfth labour wa3 complicated 
by ante-partum haemorrhage, nature unknown.
History of present pregnancy: L.M.P. 25th 
July 1920. The patient's health during this pregnancy 
was excellent until about 8 p.m. on the 20th April 
1921 when there was a slight loss of blood from the 
vagina;/
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vagina; this ceased spontaneously, but recurred in 
greater amount on the following evening. On admissior 
to the Royal Maternity Hospital at 1.30 a.m. on the 
22nd April lateral placenta praevia was diagnosed. 
Labour was not in progress. The vagina was packed, 
and, at 7 p.m. on the 23rd April, the patient was 
delivered by version of a still-born child* Puerper- 
ium uneventful.
Urine: Examined on the day of admission and on each
day for four days subsequently: analysis 
negative on each occasion.
Placenta; The placenta is almost bipartite, one 
small tongue-like process having occupied 
the lower uterine segment and partially 
covered the os uteri. Longitudinal cut-sections show 
the main portion of the placenta to be normal in 
appearance and consistence, whereas the praevia por­
tion is markedly congested and firm to the touch; 
the change in colour and consistence between the 
healthy and diseased areas is very definite.
Microscopic sections. No.l. Taken from praevia
portion. In this section the typical 
picture of fairly early infarction is 
presented; the process is probably of about forty- 
eight hours standing (see history) The villous 
vessels/
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vessels are greatly engorged and in places appear to 
have ruptured with escape of their contents into the 
intervillous 3pace. The villi are closely packed 
together, and early degenerative changes in their 
epithelium may be seen. Towards one edge of the 
section the placenta is looser in structure, the villi 
becoming more discreet and the degree of congestion 
less marked as normal tissue is approached.
No. 2. Taken from a congested area in the 
centre of the main mass of the placenta. Except that 
the villous vessels are rather more congested than 
usual normal appearances are found.
The non-appearance of albuminuria in this case, 
in spite of definite infarction in the placenta, is 
of interest; the explanation is possibly to be found 
in the peculiar shape of the placenta, the possible 
channel for the escape of noxious products of placen­
tal autolysis into the healthy placenta,and thence 
into the maternal circulation being essentially 
limited.
Case 37. Mrs B. aet* 37 years. VH-para.
L.M.P. 27th December 1919.
Clinical History: The patient was admitted
to the Royal Maternity Hospital at 2.50 a.m. on the 
16th September 1920 with a history of copious vaginal 
haemorrhage/
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On admission the os admitted one finger and the margin 
of the placenta could be felt. The vagina wa3 packed* 
and at 12*15 p.m. on the same day a still-born child 
was delivered by version. Puerperium uneventful.
Urine: The urine was tested on the day of admission
and twice subsequently, the analysis being 
negative on each occasion.
Placenta:- The placenta is larger and paler than 
normal except in the neighbourhood of the 
separated area which is irregularly congested; 
no solidification, however, has occurred.
Microscopic section: Taken from praevia portion.
No characteristic appearances of in­
farction formation are present. The villi 
are thicker and coarser, and the stnoma more dense 
than normal. The villi are, for the most part, 
avascular, and what vessels are present show only a 
moderate degree of congestion. A patchy intervillous 
coagulum is present* The condition is suggestive 
of syphilis.
haemorrhage having occurred one hour previously.
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Clinical History: L.M.P. 16th November
1919. Pregnancy ran un eventful course until the 
28th July when, with the onset of labour pains, a 
copious vaginal haemorrhage occurred about 12 o ’clock 
(noon). Three-quarters of an hour later the patient 
was admitted to the Royal Maternity Hospital in a 
collapsed condition. The os was three-quarters 
dilated, marginal placenta praevia was diagnosed, 
and internal version performed. At 2.15 p.m. on the 
same day a still-born child was delivered, the plac­
enta being expressed manually a few minutes later. 
Puerperium uneventful.
Urine: The urine was examined shortly after admissior
and at frequent intervals thereafter, the 
analysis on each occasion proving negative.
Placenta: The placenta is large,and,with the excep­
tion of the praevia portion,is normal in 
appearance and consistence but for the 
presence of old or two small areas of old infarction. 
A film of blood-clot is loosely attached to the 
praevia margin. On section nothing of importance 
is detected; the praevia margin is so thinned out and 
broken that nothing definite can be said about its 
colour or consistence.
Case 38. Mrs C. aet. 34 years. VI-para.
Microsoopic Section: Taken from praevia margin.
No/
234
No features of special interest are present. The 
section consists in the maun part of healthy placental 
tissue. In one or two localised areas the villi are 
more congested than elsewhere and somewhat more closely 
crowded together. There is practically no blood-clot 
in the intervillous spaces. The appearances are too 
indefinite to warrant any deduction as to whether or 
not they may represent the earliest indications of 
infarction.
Case 39» Mrs B. aet. 34 years. IV-para,.
Previous History: Patient has always en­
joyed good health. In her obstetric history there is 
nothing of importance to note.
History of present pregnancy: L.M.P. 15th
August 1920. The pregnancy followed an uneventful 
course until the morning of the 18th May 1921, when at
5.30 a.m., there was a moderately severe vaginal haem­
orrhage, about a pint of blood being lost* Oozing of 
blood from the vagina continued all day, and at 6 p.m. 
there was a second free haemorrhage, for which the 
patient was admitted to the Royal Maternity Hospital 
about 9 p.m. in a collapsed condition. Marginal 
placenta praevia was diagnosed. Labour was in progress, 
the os being almost fully dilated. The vagina was 
packed, and delivery completed by version at 11 p.m. 
on/
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on the game day, i.e. about eighteen hours after the 
first external haemorrhage occurred.
Urine; The urine contained no albumen on admission 
and remained albumen-free throughout.
Placenta; On inspection the praevia portion of the 
placenta is 3©en to be swollen, congested, 
and covered over an area a little larger than 
a crown piece with a thin layer of clot* On cut- 
section,the gradation from normal to abnormal tissue 
is very clearly seen, the latter being obviously of 
a dark plum colour and much firmer in consistence.
From the size of the congested portion it is probable 
that in this case, the haemorrhage resulting from the 
separation of the praevia portion had spread upwards 
a short distance, separating part of the placenta 
attached to the uterine wall above the level of the 
lower uterine segment.
Microscopic sections;- No. 1. (see microphotograph 
No. 3 ). Taken through centre of praevia 
portion. This section shows clearly 
both healthy and diseased tissue, the one being fairly 
sharply defined from the other. Towards the foetal 
aspect, except for a moderate degree of congestion 
normal appearances are found; towards the decidual 
surface the typical appearances of infarction, pro­
bably/
probably of about eighteen hours standing, are observe 
The villi are closely crowded together, greatly en­
gorged with blood, and in their epithelium early 
degenerative changes have appeared.
No. 2» Taken from margin of congested area. 
Normal placental tissue is found throughout except 
towards the margin of the section where there are 
present a few indications of the condition seen in 
the previous section.
d.
Case 40. Mrs C. aet. 40 years. XI-para.
Clinical History; L.M.P. 28th July 1920. 
Pregnancy was uneventful until the morning of the 26tb 
April 1921 when there was a slight vaginal haemorrhage 
This passed off completely, but oozing recommenced 
on the evening of the 29th April and at 8 a.m. on the 
morning of the 30th April there was a severe flooding 
for which the patient was admitted two hours later to 
hospital in a collapsed condition and a diagnosis of 
lateral placenta praevia made. The child was delivere 
by version at 3 p.m. on the day of admission; the 
placenta was removed manually. Puerperium uneventful.
Urine;- The urine was examined shortly after admis­
sion, and at daily intervals thereafter for 




Placenta: The placenta has a succenturiate lobe whicl
was apparently situated in the lower uterine 
segment, and ha3 become somewhat broken up 
by the manipulations carried out to effect delivery.
On the foetal surface a leash of vessels running from 
the cord to this succenturiate area is markedly dil- 
ated. Longitudinal sections cut through the whole 
length of placenta including the succenturiate lobe 
show a marked degree of engorgement of the latter.
It is of a deep plum colour and of a firm consistence 
Firmly adherent to the maternal surface is a film of 
blackish blood clot about one-eighth of an inch thick
Microscopic section; Taken from succenturiate area 
(see microphotograph No.7) The appear­
ances are those of intense infarction, of 
probably about four days standing (see history).
The villi throughout are very greatly engorged, so 
that the stroma is compressed to a thin layer under 
the epithelium. In places the villous vessels appear1 
to have ruptured with discharge of their contents 
into the intervillous spaces• In the main the villi 
are densely crowded together, in a few places being 
separated by an intervillous coagulum. The villous 
epithelium shows the usual early degenerative changes 
described elsewhere.
The/
The explanation of the non-appearance of albumen 
in this case in spite of definite infarction is pro­
bably similar to that offered in Case 36 (q.v.).
Case 41. Mrs L. aet. 36 years. VI-para.
Previous History: For five or six years
the patient has been subject to attacks of bronchitis, 
otherwise her health has been satisfactory. There is 
nothing of importance to note with regard to her 
previous pregnancies or labours.
History of present pregnancy; L.M.P. 16th 
September 1921. Pregnancy was uneventful until the 
second week of May 1923 when a slight vaginal haemor­
rhage occurred. Similar haemorrhages recurred twice 
in the first week of June. For a week or two before 
admission to hospital the patient has felt weak, and 
oedema of the feet has been present; no eye-symptoms 
nor headaches have been complained of. No record of 
urinary analysis is available. At 5 p.m. on the 23rd 
June a severe haemorrhage occurred, about two pints of 
blood being lost; at 8 p.m. on the same day the patien 
was admitted to the Royal Maternity Hospital in a 
collapsed condition. The os admitted three fingers 
and a marginal placenta praevia could be felt.
A living child was delivered by forceps three hours 
after/
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intervillous coagulum is present? in localised areas 
the villi are closely packed together; no undue con­
gestion of the villous vessels is noted. (The appear­
ances are not sufficiently characteristic to warrant 
a diagnosis of early infarction).
Case 42. Mr3 S. aet. 31 years* Ill-para.
Previous History: Nothing of importance
to note; obstetrical history featureless.
History of preaent pregnancy; L.M.P.
? September 1921. Except that during the early 
months sickness was more marked than usual, this 
pregnancy ran a normal course until 8.30 p.m. on the 
23rd May 1922,when about a pint of blood was lost per 
vaginam, for which the patient was admitted two hour3 
later to the Royal Maternity Hospital. On admission 
labour was in progress, and a diagnosis of lateral 
placenta praevia waa made. Spontaneous delivery of 
a living child occurred at 1.15 a.m. on the 24th May.
Urine: The urine remained free from albumen throughc
Placenta: Many areas of old infarction are seen on
inspection of the maternal surface. On cut-
sections being made the main mass of the
placenta is found to be studded with infarcts, most
of them small and old; one or two brick-red areas of




is rather paler than normal except for the praevia 
portion which shows the usual congestion, although 
this is not so well marked as in other cases of 
placenta praevia observed. No difference in consist­
ence is detected in the separated area.
Microscopic sections: No. 1. Taken through the 
junction of the praevia portion with 
normal placenta: The section shows a
considerable proportion of normal placenta; towards 
one end of the section is an area of recent infarctior. 
in which the villi are less densely packed together 
than is usual in this condition. A considerable 
degree of congestion of the villi is present, and 
coagulation in the intervillous spaces has occurred. 
Note the proliferation of, and deep blue staining in 
the syncytial nuclei, probably an indication of early 
epithelial degeneration.
No. 2. Taken through an old pale pink area of 
infarction. Contrasting this section with the pre­
ceding, note that the villi are no longer discreet 
but are fused by fibrin into more or less solid masses 
of tissue. Epithelial degeneration has reached an 
advanced degree, practically all evidence of nuclear 
staining being lost. A coagulation necrosis of the 
stroma cells in the villi has also occurred.
(see microphotograph No.13.).
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0 * CASES OF ECLAMPSIA AND ALBUMINURIA UNACCOMPANIED 
BY ANTE-PARTUM HAEMORRHAGE.
(Twelve such cases were observed, the placenta being 
examined in the routine way in each. The following 
four cases have been selected as illustrative of 
certain points of importance discussed in the text).
1. Case of Eclampsia in which toxaemic symptoms 
were present for some weeks prior to delivery, 
extensive infarction in the placenta being found.
2. Case of Eclampsia in which the placenta at birth 
was apparently healthy.
3. Case of albuminuria of pregnancy of long-standing 
extensive degenerative changes being found in 
the placenta at birth.
4. Case of Albuminuria of Pregnancy which,when 
labour ensued,had completely subsided; numerous 
infarcts present in the placenta at birth.
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Case of eclampsia in which toxaemjo symptoms were 
present for some weeks prior to delivery, extensive 
infarction in the placenta being found.
Case 43. J.G. aet. 19. Primigravida. Previous 
health excellent* L.M*P. 30th November
1919. The patient's health during preg­
nancy was good until towards the middle of July 1920 
when frontal headache and dizziness began to be com­
plained of; at the same time oedema of the feet 
appeared, passing afterwards to the hands and face. 
These symptoms gradually became more pronounced and 
about 2 p.m. on the 5th September an eclamptic seizure 
occurred, six more convulsions taking place between 
then and the delivery of a still-born child at 4.30 
p.m. on the same day. No further convulsions occur­
red. Puerperium uneventful.
Urine: At time of delivery the urine boiled almost
solid with albumen; on the ninth day after 
delivery no albumen was present.
Placenta: The placenta appears deeply congested and
is of irregular consistence. Cut-sections of 
the placenta show very extensive recent in­




firmer than normal. Streaks of paler, presumably 
normal tissue, run through the organ, and are sharply 
defined from the normal area. Two or three irregular1 
areas of "brick-red" infarction are present; on the 
maternal surface superficial to one of these areas, 
a moderately old organised blood-clot about the size 
of a florin is firmly adherent* Numerous small old 
white infarcts are irregularly studded throughout the 
placenta.
Microscopic sections. No. 1. Taken from the centre
of the deeply congested (presumably recent
ly infarcted) area. A typical picture
•
of infarction in its early stages is presented.
The villi are moderately closely packed together; the 
degree of congestion of the villous vessels is so 
extreme that in many places the 3troma is compressed 
into a thin layer under the epithelium. No marked 
degenerative changes are present in the epithelium 
beyond the proliferation and deep staining of the 
syncytial nuclei. There is a fairly recent coagulum 
in the intervillous spaces, (see microphotograph No.7 ’ 
No. 2. Through an area of "brick-red" infarc­
tion. Marked degenerative changes are found both in 
the stroma and in the epithelium of the chorionic 
villi, nuclear staining in the latter being largely 
lost;/
lost; the villi in places are reduced to mere ghost­
like outlines. While there is evidence of previous 
great distension of the villous vessels, only a shadow 
of the blood corpuscles remains both in the vessels 
and in the intervillous spaces, the haemoglobin having 
been dissolved out. (see microphotograph No.14).
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Case of eclampsia In which the placenta at birth was 
apparently healthy.
Case 44. Mrs G. aet. 22 years. Primigravida.
Clinical History; L.M.P. 12th Aug. 1919. 
The patient's health previous to, and during the 
pregnancy have been excellent* Up till the time 
that consciousness was lost no untoward symptoms have 
appeared. About 2 a.m. on the 20th April 1920 labour 
pains commenced; about 9 a.m. on the same day an 
eclamptic convulsion occurred; this was followed by 
a second seizure two hours later. On admission at 
noon to the Royal Maternity Hospital,the second stage 
of labour was in progress, the child being born alive 
about one hour after admission. A third seizure 
occurred immediately after the birth of the child. 
Shortly after admission three ounces of urine were 
drawn off and boiled solid with albumen. Puerperium 
uneventful, the albumen having completely disappeared 
from the urine by the tenth day after delivery.
Placenta.: No abnormalities are detected on surface
inspection. Numerous cut-sections failed
to reveal any definite abnormality beyond
one or two small white infarctions situated near the 
placental/
GROUP II.
placental margin. On rinsing the sections of placenta 
under running water a mottled appearance, (alternate 
ill-defined areas of pallor and congestion), such 
as may commonly he observed in the normal placenta, 
is seen.
Microscopic sections: No. 1. Taken through a con­
gested area in the centre of the placenta. 
The villi are moderately congested and 
are closely crowded in places. Practically no inter­
villous coagulation has occurred* No degenerative 
changes characteristic of infarction are present in 
the chorionic epithelium.
No. 2* Taken through a pale adjacent area.




Oa30 of albuminuria of pregnancy of long-standing, 
extensive degenerative changes being found in the 
placenta at birth.
*
Case 45. Mrs K. aet* 32 years* Primigravida.
Clinical History; The patient"s health 
prior to pregnancy had been good. L.M.P. 6th April
1920. During the early months of pregnancy morning 
sickness was inclined to be excessive. About the 
thirtieth week of pregnancy symptoms of toxaemia 
gradually developed; headache and oedema were marked, 
and albumen was present in the urine. In spite of 
treatment the patient's condition worsened,and on 
the 18th November she was admitted to a nursing home 
under Dr Lackie's care. With careful dietetic and 
eliminative measures the amount of albumen decreased, 
although it never completely disappeared. On the 
14th of December the albuminuria suddenly and rapidly 
increased, and the symptoms of toxaemia which had 
partially subsided returned in severe form. Induction 
of labour was decided upon, and a still-born child 
was delivered two days later. The puerperium was 
uneventful, the urine being free from albumen when 
the patient was discharged on the 7th January. 
Placenta:/
* I am indebted to Dr Lackie for permission to include 
this case.
GROUP III.
Placenta.: The placenta is irregular in appearance and 
consistence and is obviously extensively 
diseased. On longitudinal sections being cut,numerous 
infarcts of varying age are present; some are old and 
pale-pink or white and of a hard consistence; others 
are of more recent standing, being brick-red in colour1 
and of the consistence of liver; about one-third of 
the placenta is of a deep plum colour suggesting a 
very recent circulatory involvement* Very little 
normal placental tissue remains.
Microscopic sections: No. 1. Taken from the area of 
d.eep congestion:- The appearances 
present are those of infarction in its 
early stages* The bloodvessels in the chorionic villi 
are greatly engorged, even the most minute capillary 
being full of blood. Here and there one may see a 
villus ruptured, with extravasation of blood into the 
stroma of the villus or into the intervillous space. 
Th© villi are in places closely crowded together, 
although in this section this feature of infarction 
is less well marked than elsewhere. There is fairly 
widespread intervillous coagulation. Th© epithelial 
lining of the villi shows as yet little or no evidence 
of degeneration.
No. 2. Taken from an area of old (brick-red) 




than in the section just described. The villi are 
closely packed together and in places appear to have 
become fused. The villous blood-vessels are filled 
for the most part with a dense coagulum, from which 
the haemoglobin has begun to be dissolved out*
The intervillous coagulum has largely disappeared. 
Towards the foetal surface, at one end of the section 
the texture of the tissue is more open, and here in 
the intervillous spaces fresh blood-clot. is seen. 
Unduly dense nuclear staining still remains, even in 
those areas where fusion of neighbouring villi is 
most pronounced.
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Case of Albuminuria of Pregnancy which when labour 
ensued had completely subsided; numerous infarcts 
present in the placenta at birth.
Oase 46. Mrs S. aet. 27 years. 1-para.
Clinical History: The patient’s general
health has always been good* In the last week of the 
previous pregnancy a moderate albuminuria appeared, 
but passed off in the early days of the puerperium.
History of present pregnancy; L.M.P. 14th 
November 1921. Pregnancy was uneventful until the 
beginning of June 1922 when, in the routine urinary 
examination albumen, was found. This gradually in­
creased in amount and was accompanied by headache 
and slight oedema of the face and hands. Under treat­
ment the symptoms passed off, although the albumen 
never entirely disappeared. In the first week of 
July definite toxaemic symptoms were again present, 
the urine showing a considerable deposit of albumen. 
These symptoms again passed off, and by the beginning 
of August analysis of the urine was negative. The 
urine thereafter remained free from albumen, and a 
healthy child was born on the 18th of August.
Placenta: On cut-section, the placenta is found to
contain two or three irregular areas of
infarction. These areas are firm in con­
sistence/
GROUP IV.
consistence and brick-red in colour* One or two 
small old white infarcts are also present* Towards 
the margin of the organ at one place is a blood cyst 
the size of a large pea, the placental tissue under­
lying which is congested and solidified.
252.
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